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Whenever you study life you come across a gl 
organisms. They, of course, live in a variety of enviro 
their body functions in common. All organisms suppol 
grow and develop, they also maintain homeostasis. Tht 
made up of various systems performing their own specia 
the systems operate without assistance from others. 


| Medicos Hub 


EMT =! 


BIOLOGY 


vary greatl 
are some | 
survive. M 
processes 
chemicals 
environm 
maintena 
a set of ri 
internal | 
conditior 
l Amoeba 
| higher e 
receive | 
substan 
to chan 
continu 


1 


are Os} 
relative 
substa 
(regula 


w £A 


AL organ t j l 
K ism must maintain a constant in | 
S d L] 


Survive under VAryu X 5 I I 
é ig e ternal condi i j 
S ition he i 


forms of In 
: VINE organisms, diverse e i m Í r 
been evoly ed L li t rs t m chanis 8 o me 


2 


Medicos Hub 


BIOLOGY 


3 

A ART LC O O 

py HOMEOSTASIS AND ITS VARIOUS ASPECTS E 
The external environment or the conditi i i : 

vary greatly even over a brief period of ti e. Tempera ot an organismi lives pe d 


me. Temperature, acidity, salts, water 

! etc 
are some of the external factors to-which an organism must adjust in order to 
survive, Meanwhile, each.organism carries out c 


processes such as nutrition, respiration, etc which Biene. gah oa as 
chemicals. Thus organisms; in order.to liveshave to maintain a steady internal 
environment to face the harsh fluctuating external conditions. Biologists term the 
maintenance ofa steady state as homeostasis (Gr, to stay the same). It is defined as 
a set of regulatory mechanisms, which are involved in maintaining an organisms 
internal environment within suitable limits. The word environment refers to the 
conditions in which. an organism lives. 


1s | nis Thus the pond water inhabited by an 
Amoeba is its environment. Similarly, tissue fluid and sap are the environments of 
higher animals and plants, respectively. From the tissue fluids, cells not only 
receive all the substances they need, but also release into it their unwanted 
substances. Since the chemical composition of the tissue fluids is always subject 


to change, it must be kept constant or at least held at narrow limits if the cells 
continue to perform their vital activities. 


The important aspects of internal environment that must be kept constant 
are osmoregulation (regulation of osmotic pressure of cell determined by the 
relative concentration of solutes and water); excretion (removal of excess 
substances, unwanted or toxic metabolic by-products); and 
(regulation of temperature up to a tolerable limit). 


Need for regulating internal environment and 
(concept of feed back): 


There are number of mechanisms operating in the bi 
maintain homeostasis. Majority of such mechanisms are p 


Logically, homeostasis requires a check and balance mech 
body. This check and balance mechanism is termed as feé 


m -—— —— 


back to normal. It has been observed that there could be nt 
feed backs. 


(Negative feed back refers to opposite effect prol 
change in the body fluids. For exaniple; as7a-consequi 
candies the level of gIücose is raised in the blood. It trigg 
decreases the blood glucose back-to normal-limit. O 
feedback refers to the series of similar effects prod; 
enhancement of the change under consideration. 
temperature regulation in warm blooded animals, inci 
( e.g. in heat stroke ) leads to further increase in 
decreasing it. Although, it seems harmful, in many c 
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OSMOREGULATION BIOLC 
maint Osmoregulation is one of the important aspects of homeostasis. It involves 


aining a balance between water and solute contents of cells. 


1.2.1 Water Relations of Cell: 

, Water is used as biological solvent, which drives most of the metabolic 
activities of a living cell. It movi in and out ofthe cell by a process.called osmosis, 
It is a special kind of diffusion in which/water(molecules, move. from higher 
Concentrationtowards lower concentration across the plasma membrane. 


1.2.2 Balance of water and solutes in the body: ,. " 

> Thefmodynamically speaking, the potential energy of waterdn the region of 

its higher concentration is greater than its potential energy in the region of NS 
concentration. The potential energy of water molecule can be termed aS Water 
potential. Generally, it can be defined as the capacity of a living system to lose 
water. The concentration of a solution is biologically expressed either as wate e 


Cellulose cell wall 


pofential (in case of plants) or osmotic pressure (in case of animals) which shows! y; 
relative Amount of water and solutes in a cell. n 
| When cells are in an aqueous environment of the same water potential tk 

as that of the cell (isotonic solution) there is no net water movement F 

Cytoplasm with out permanent vacuoles b 

but containing red pigment haemoglobin O 

a 
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Vacuole 
Plasma membrane 
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Parenchyma cell from beetroot surrounded 
by other.cells at the same water potential plas 


Fig 1.1(a) When the external wate 
"that of the cell are the same... 


> 


AN “Cell transferred to an environment al a less negativ 
A (e.g. pure wate) hypotonic gain water by osmosis. 
Cell wall prevents Rüptufe 
ofthe plasma membrane, 


AN e 


and fully turgid 
Fig 1.1(b) When the external | 
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Cell transfered to an environment at negative potential 
(6.9. concentrated sugar solution) hyperioni lose water by emosi, 


The plasma membrane has crinkled up 


Fig 1.1(c) When 
mory negative than the wa outer potential Piat of the. cell 
In case of plant cells, the water potential of cell s: ion in vac j 
termed as solute potential. If a plant cell is placed NR er Mason a. 
higher water potential than the solution in its vacuole, the water moves from 
outside'to inside the cell (endosmosis) and ultimately into the vacuole. As a result 
the cell'swells or becomes turgid. Such an external solution is called hypotonic. 
Further allowing the cell into such hypotonic medium does not cause it to burst 
because the cell wall develops a tension causing an internal hydrostatic pressure 
or pressure potential due to which further uptake of water in cytoplasm is resisted 
and finally stops. On the contrary, if some animal cell is continuously placed.i 
hypotonpie-solution, it bursts because the plasma membrane car t resi 
pressure potential. Thus within the bodies of higher animals, 
maintained at the same water potential, called isotonic, as the ¢ 
When a plant cell is placed in concentrated solution ork 
there is a net movementof water out of the cell. Asaresult, th 
Under such condition, the cytoplasm with its plasma memb 
cell wall. This Condition is called plasmolysis. 


1.2.3 OsmoóregulationinPlants: 
Depending upon the availability of wa 
habitat)they are grouped into four categories: Ed 
i) Hydrophytes, ii) Halophytes, iii) Mesophytes and iv) Xerophytes. 
i) Hydrophytes: The plants (such as water lily) wr ich 
water habitat either partly or pompletely submerge A > termes 
They do not have any difficulty’ im ob E pcs ‘The ste 
hydrophytes generally lack cuticle. Their stomata at 


suplacespt leaves i partially submers is Hydrop aytt 
Ii) Halophytes: The plants growing in salt marsh« 
halophytes. Some of the examples of halophytes are gia’ 
have to absorb water from such a soil, which has hi 
therefore lower water potential (higher osmotic pressur 
situation, by actively absorbing salts into their roots. : 
the roots develop lower water potential which brini 
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> the le : 
-X ess salt can be stored in cells or excreted out from salt pe na een, l 
salt th creted by some species help them to trap water vap €a 
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Obtaini ng 


y ' f f sa 
Floating leaves, with long stalks (petioles) f } 
and almost circular blades (laminas) 


iii) Mesophytes; These aré most/of 
the land plants of témperate zones 
which grow in well watered soil. Théy- 
can easily compensate the water lost 
by transpiration through absorbing 


water from 


excessive transpiration, they have 
| , è 
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Stout rhizome rooted in Scanning electron micrograph showing the 


large air spaces found in the stem and 
petioles of many water plants 


Fig: 1.2(a) The hydrophyte water lily 
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Fig: 1.2(b) Typi 
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developed a water proof exte 
called cuticle. 


iv) Xerophytes: Plants living in dry places 
such as deserts, steep hills ete have to face 
scarcity of water. They are termed as 
xerophytes. Under stich conditions, water 
potential of soil and air are very dow; So the 
xerophytes have developed following 


adaptations to conserve-water and to survive 
during drought conditions, 


rnal covering 


Fig 1.3 E 
Two desert succulents 35 


I- Seed/ Spores as adaptations in life cycle during drought condition: 


Land plants. produce seeds or spores during their life cycle. The 
protoplasms of these structures are quite concentrated and usually protected 


externally by hard coats and thus these Structures remain viable for a considerable 
period of time. 


II - Adaptation for balance between transpiration and wate 


a) Development of very deep vertical roots for the better absc 


from the soil as seen in Acacia, Banyan, etc. 


b) Other plants such as Cacti have superficial, horizon 
absorb water before it evaporates from the soil. 


c) Reduction in number of stomata, Sunken type of stomata 
hairy epidermis, folding of leaves, reduction in 
modification into spines are some of the adaptations’ 
transpiration. 

d) Some" plants store water in large parenchymatous e 
leaves. Such plants are termed as succulents. A 
leaves become juicy. pink 


1.2.4 Osmoregulation in terrestrial and aquatic c rne. i ls 


Mechanism of osmoregulation.is also very importantfos 
whether inhabiting land or water. Unlike plant cells, animé 
hypotonic solution burst due to the continuous absorption of 
they would shrink and die if constantly placed in hyperte 
normally uptake and loss of water are in balance for proper surv 


l. Osmoregulation in terrestrial animals: 


Terrestrial animals are more likely to lose water by evapc 
jermeable surfaces exposed to atmosphere. Among variou 
\rthropods and Vertebrates became the most success 
leveloped number of strategies to maintain osmoregulé 
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eo Water proof external coverings: T D peril have water pro keratin pae- 


surfaces, vertebrate like reptiles, birds an amm an external wter-proof Ta 
epidermis. Similarly the insects have develope rn 


; )£ thi hn 
memo ^vor &elejoon ade CF © | 
Á Cercle, <= ( ^? a e mr wastes: Reptiles, birds and a eXcrety 

Storing and excretion © ds ble in water. It is stored temporari} 

Ar h ' » which is insoluble in * - y 

o iy reabsorbed from it befpre its remeyal from the body in 

cloaca w water i$ TRADSO el y adu | 

semi-fluidform. e (Fo, cent we als like camel, kangaroo-rat S 
c) Use of metabolic water: Some mammals c Rodi ang at ete, 

dm | ing the break down ol body 1ats. 
makeuse of water producedduring a A —— > 

d) Stóring the wastes: Mammals do retain some urean their kidneys where > 

ivhelps in geabsorption of water. d 

n E r 
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'2. Osmoregulation in aquatic (Fresh-water) animals: 


a) Osmoregulation by contractile vacuole: Fresh-water -protoctists. like ; 
Amoeba, Paramécium, etc. bear one or-more membrane bound, tiny sac called 
contractile vacuolé. Since such fresh-water protoctists have higher. osmotic 
sete than their surrounding water so the water constantly comes in by 
mbsis. If it is not regulated, the organism would burst. Therefore, the excess 
water is stored in contractile vacuole. After, it is completely filled, water is 
discharged out ofthe cell through a pore into thes unding water. = 

b) Osmoregulation by producing dilute urir 
fishes have a hypertonic body fluids than the $1 
remove excess water by passing large quantities of vet 
excretion process, they lose some essential ions asiwe 
by actively absorbing selected ions from outside, 


tnn ‘ Be aS are 


Fresh water.bony fish 
Salts A. Kidney glomeruli 
-kirge and numerous 
— Y | Es SAA R " : 


Excess water 
(nitrogenous waste: ammonia) 


a 
Fig 1.4(a) Summary of osmoregulation 
a freshwater bony fish such asa 1 


a f 
3. Osmoregulation in aquatic (marine 
Marine bony fishes er, nd. ric inter; 

to lose water. Thus in order to conserve water. 
salts taken in alongwith water are actively excre 
ills. Moreover, the filtration rate in their kidne 
concentrated urine is excreted. 


Medicos Hub 
wow." IN 4, gE 
BIOLOGY isotonic 


Marine invertebrates as well as hag 
have os 


-fishes have isotonic body fluids 3 
so 
Such animals are termed as preci ai a 


Unlike marine bony-fish es, sharks nd 99 
à . jo » S and 3 1 - b y 

E uon tA ain QD opbody fluids than their sure nica ae 

concen of urea in their bodies. i q 

Excess salts are removed by spécial» | di not haye problem of water loss. 
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This aspect of homeostasis refers to the process of removal of metabolic 
Mew ait excess Substances such as salts, water, and toxie substances such as 
drugs f om the body. However, in arestricted sense, it is the proéess.óf removal of 
nitrogenous metabolic wastes from the body of organism. Such wastes are formed 
asa consequence of proteins and nucleic acid metabolisms. Vet Y 


1.3. 1 Excretion in Plants: ; 


Bor a number of reasons, excretion in plants does not pose “seri 
problems. First, the rate of catabolic processes is much less than the a 
sameweight or mass. Thus metabolic wastes accumulate more slowly. N 
waste products of catabolism are used by green plants in theiranal 
Green plants do not excrete nitrogenous wastes, on the conti 


breakdown products of nitrogen metabolism. Secondly, the metabe kn 


mostly carbohydrate based and its end products CO2 a 
harmfulthan the nitrogenous wastes produced by protein t 
As'such plants do not possess any organ exclusively mean 
case ofanimals. 

However, certain substanees, which aceumulat 
\ needs;such as water, carbondioxide, oxygen and cer 

Plants get rid of surplus water by losing it in 
through stomata. This process is known as transpiration 
water from points called hydathodes found at the m 
loss of water ig liquid form.is known as guttation. It 
in de is forests where rate of absorption is hi 
rate of transpira jomis 


nuch low due to high humidi 
Green plants, "^. ght, release oxygen beca 
much higher than thesrate doge tion. At.dark, 


respiration is going on where 
Ions present in ez cessive concen 


and are deposited in dead cells.such a 
are at the point of their death. 
1.3.2 Excretion in Animals: | 
In the proceeding discussion we shall 1 
removal of nitrogenous metabolic wastes. In dif 
nitrogenous substances such as am ia, 
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trimethylamine oxide, hypoxanthine, etc are produced as pea es BIOL 
proteins and nucleic acid metabolism. However, we will discuss the first three EN 
to their higher toxicity. 


, the | 

1, Excretory products and their corelation with habitat of animal, m 

immonia (NHa): It is a small gaseous molecule and-is highl u Uric 
can di y 


> 


is nitro raste is hi xicif remains in the organism. Its toxin, 
water. This nitrogenous waste is bighiywdoxie if decae eel xiciy hen 
is reduced when diluted with large quantities.of wat oe Ane rod y pel 
animal is advantageous due to the reason that its diffusion y. bi ACTOSS the 
plasma membrane of body surface and also due to the fact that i = lie 
energy “However, its removal requires a lot of water for its dilution. Therefore, i, ins 


— 


idly across the plasma membrane even when dissolved y iny 


typically associated with aquatic animals particularly fresh water habitat. ns 
Proteins Nucleic acids ^ 


Amino acids Nitrogenous bases 
| | 
| 
E 


—NH2 
Amino groups 


Ammonia 
Fig 1.5 Nitrogenous 1: 
In soft bedied invertebrates, Ke eh 


removal of ammoniafrom the body. ln fishy "fne 
through gills as ammonitim.ions | 
of nitrogenous wastes. ` 
Urea (CO (NH2)2): Urea is relativel 
less toxic than ammonia. Therefore, it can be toler 


with kidneys plas 
"— DES 


lose a lot of water during the excretion of nitrogey 
ammonia to urea. P 
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However, conversion of 
e liver by a metabolic cycle t 


ost amphibians, sharks and'some bony. 


af) 1, Is relati er molecule with: ili 
ated, E extremely | 
ed ES Colloidal Su m EU us A LL 
P - armation of uric-acid requires ATP. The 
either im the form of thiek paste or as solid 


suspension of uric acid is dis 
pellets; ic Is discharge 


Uric acid is excreted b i >. 
Bod I5 y terrestrial > y A 
sects, gastropods; ete who need to minimize loses dee and Es many T ETS 


¡ aaen eggs closed 


Earth worm and Cockroach: 


I2. Excretion in Hydra, Planaria, 


Excretion in Hydra: 


In Hydra nitrogenous waste is in the form ofa mmol Almost all tha 
Hydra are in direct contact with water, so ammoniaisre removed by simple d. 
trom the external surface as well as internal surface into the external and 
water of gastrovascular cavity. | and 2 


Excretion in Planaria: 


ic 


Free-living flatworms like Planaria e « 
¡developed a tubular excretory system. In Planaria y 

the.excretory system (Fig:1.6) consists of two | Ly 
ongitudinal, branching tubules or excretory 
anals lying on either lateral side and extending. 
along-the entire length of the anjrnal. Each tubule 
opens to the external surface of the animal by ma 4 
excretory pores. Internally, in the mesenchymey 
each tubule gives rise numerous blind bulb-l 
cells called flame cells or protonephridia, wh: 
are bathed in the tissue fluids. Each flame celli 
hollow inside and bears a tuft of cilia which bee 
manner like flickering flame (hence called fl 


cell), water alofigwith ammonia diffuse from 


tissue fluid-into thé lumen 


beating of cilia. propels this solut 
excretory canal heec. it is to be-€ 


excretory pores. During tremaement of exch 
fluid, wate is being reabsorbed if required by 
animal, and the rest of the excretory fluid (1 
hyp otoni solution. Thus it seems that 
osmoregulation and most metabolic wastes 
excreted in the gut where they are remove 
undigested food. However, in some parasitic 
body fluids of their hosts, the flame cell perfor 


OoOO m 
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Excretion in Earthworm: mo 


v P. Alle 


metanephridia, which are arranged. Y AED E GOA 

highly coiled tubule immersed in coelomic fluid And, sur! prid i a 3 

Capillaries, It is opened at both the ends. Its internal ope ge M pm — = 

which lies in thé coelom ifa ciliated funnel like — zw de c roni en 

minute openifig or nephridiopor&opehis Outside E Sr ; e rough nephridiopore hu 

dilates finally to form a bladder before Pd PE ouchd. into the 

Due to the heating of cilia of nep restot «s ^ 

resi ag Nek A excretory substances are also a Created Ay ja de the es 

tubule Here sclective re-absorption of useful uA ee a Ah dedo - 
t Í > circule Finally, the exCrecioT r 

takén back by the blood into the circulation e 

emptied in the bladder, which exerete it outside through nephridiggere, d 


Capillary 
network 


Bladder 


Colleeling : 
tubule 
Y Nephridiopore Nephrostome 
Excretion in Cockroach: 


Cockroach and other insects have — 
excretory system which consists of long, 
thin, blind tubules called malpighian - 
tubules (Fig: 1.8) which arise from the 
junction of midgut and. hindg 
Malpighian tubules are immersed: 
haemolymph (fluid.of body eávity). € 
of malpighian tubules absorb tl 
excretory wastes alongwith some usefi 
substances present in haemolymph. 
the latter part of the tubule, selective 
reabsorption of useful substances occur 
and the uric acid is discharged into the rect 
reabsorption of salts and water so the uric ac 


alongwith faeces. 
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Keeping in mind a broader sense of excretion, i.€. removal of unwanted 
metabolic by-products, excess salts-and- excess: we can safely conclude that 
excretory organs in man aswell as other mammals are rised of kidney, liver 


and the skin. These»@rgans play extremel Malo | : 
homeostasis in the bédy. 3 Kd important role in maintaining 


Kidneys ‘maintain osmoregulation nt an CY, EN 
inate /itrogenous wastes, 
excess ip nd excess. water-Liver exc etes "^. ninate irae bile pigments 
etc. Skinyexcretes sal 5 and.sóine other substances. AlongwWith. sweat during 


"iA Fiferkng € ,— eten) 
a)  Liver— an important homeostatic organ: (/' reap? (mt. 


Liver isa largereddish brown glandular organ located in the offen just 
E ju 
below the diaphragm. [t is a metabolic centre t erefore it is Ais oor coer | 
lod. A.sac-like gall bladder i is attached with it for the s : ed 
liver. Bile is poured in o.fhe duodenum by gc 


are released into the blood through hepatic vein. 


Although liver performs hundreds « of functions we are 
some ofits main homeostatic functions. 


Metabolism of carbohydrates and lipids: It maintains conce: 
in the . If glucoseis in excess it is converted into glycogen é 
| the ttme.of shortage « of zlucose in blood, glycogen is broken d 
" supplied-to the body. Ifglycogen store is depleted, enpo rit 
into glucose by the live’. It removes lipids from the bk e: 
modification and subsequently: Stores as fat. It can a we ithe 
amino acids, as well as plasma proteins like prothrombin, bet 


Deamination and urea formation: The- nnot sti 
amino acids so any 2XCESS amount amino acid 
deamination, i.e. remcval of amino group takes placé Ml 
(- NA is converted into ammonia whitest. pl esi 


Rest of its di dm \ 


i| 


Fig 1.9 The Fate of surplus a 
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irati t ammonia j 
Supplied to carbohydrate metabolism for respiration. Recall tha ad g 


Í | ed to accumulate. So ammonia is 
a tod to nee Sn I. E eria it combines with CO2 and | 


Suppli ithi le (Urea c r 
Pata ne thine yee ertoe “area after a series of reactions. Urea is 


released into the blood Stream, ee Hn afon MY for its elimination 
outside the body. í xx ; A e a^ 4 

Prod «une: Iti Lilgwish green; alkline fluid corftaming bile pigments = 
Production aff bile: Ii od e codiump-giycocholate, sodium | 
taurochólate), choléstrol, phospholipids and Pht cd o s EA + 
excrefory products 6f hemepart of the broken haemoglobin o Dat d T. ehe 
globin is broken inté"constituent amino acid and are. regyclec e: new ta in 
molecules. Bile salts are involved in the emulsification of fats in. small intestine. 


1odi 1 ucture nd poison to make 
Detoxification: It can modify the structure of many drugs and p 
them harmless. For instance, hydrogen peroxide, a by-product of many chemical 
pathways is a highly toxic substance. Tt is broken down to hydrogen.and oxygen by 
an enzyme, catalase, which is present in high concentration in the cells of liver. 


rination of cholestrol: Cholestrol is chiefly synthesized here and if in excess it 


emoved in bile: Its excess amount in gall bladder can precipitate to form gall 
néwhich may lead to jaundice. 

Thermoregulation: Due to its efficient blood supply, large size and high metabolic 
ratewiaver plays important role in maintaining body temperature, 
| Storage of vitamins: Liver stores a number of vitamins $i 
A b) Unrinary system of man: 

| Urinary system of man (Fig:1.10) consists of a pair 

called kidneys, a pair of ducts called ureters which’ anit 

muscular sac-like organ the urinary bladder and a tut 
¡arisés- Som bladder and empties urine outside the 
urethgaihas a sphincter valve, which controls release g 


Nephrons 
(two typ 
Left adrenal gland: 
Left renal vein 
Left renal artery 
— Aofta Y | 
> 4 es U 
e m —X 
Urethra 


Fig 1.10 The position and structure of 
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The Kidney: 

Each kidney is a bean shaped organ, which is about 10 cm long. They lie in 
the abdominal cavity being attached with the dorsal body wall on either side of 
vertebral column. Each kidney is enclosed by a thin, membranous covering called 


peritonium located on the top of each kidney is adrenal gland. The kidneys receive 
paired renalarteries, which directly arise from the dorsal aorta. The 


blood is drained out fromeach kidney by a renal vein. Both renal arteries enter and 
renal veins leave kidney at the site called hilus. 
-A longitudinal section of kidney shows that it consists of two distinct 
regions; an outer darker fegion, the cortex and an innner lighter regi 
. The medulla consists of marry cone shaped structures called pyramids. 


med 
Urine is dropped continuously rom the tips of pyramids into funnel shaped spaces 


called pelvis ofthe ureter. 
Nephron: Each kidney is composed of about a million microscopic tubules or 
nephrons. It is regarded as structural and functional unit of kidney, which 
performs osmoregulation as well as excretion. 

Each nephron begins with a spherical structure called mal ighian body. It 


lies in the <ortex of kidney.\Malpighian body is composed of cup-like Bowman s 
capsule. Inside this cup lies'a dense network of capillaries known as glomerulus. 


The Bowman's capsule \ | 
gives out;a coiled tubule e Bowman's capsule pus € E ezk 
as roximal convoluted Ñ Proximal convoluted - 
| tubule. It lies in the cortex  Aferentarterole e 
regionAmetwork of capillaries "Tte 
is also attached with proximal 
convotuted tubule. The  Eñerentarerde 
proximal convoluted tubule  fomglemenhs 
narrows and descends down 
into the medulla, makes a U- 
turn and-eomes back in the Branch of renal vein 
cortex. "This narrow U-shape 
part of tubule is known as loop 
of Henle. Thus it has a 
descending (and)an ascending 
limb. The ascending limb of the Loop of Henle 
loop of Henle becomes larger in 
diameter in. the cortex. and 
forms a coil called distal, 


convoluted tubule. The distal ait 
convoluted tubule finally opens ^ ? Vy ? 

into a common collecting duct. p" 
The latter receives urine froma ~~ po — —" 
number of nephrons and drains Sirüctun 
into the pelvis ofthe kidney. gira ko 


Blood supply to the glomerulus of a nephron begit 
which arises from renal arteriole. From the glomen h 
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valle tuba) 
Bfferentz Lov networks. One ol ts network « alle 1 peritubula, BIOLOGY 
rent arteriole into twotapillary n lated^tubules while the oth 


desde dud: SS 
capillaries is associated with proximal and distal « abe e thsigop of Henle, * One of the c 
one called vasa recta nins straight wg. bes A pee 
i a NncHon e MU tions by different processes, vi, limb, the re 
| y porns Tegulatory/TURCUP ter current eXehange Thes fluid. Subs 
Y unt" as secretions and counter í urfent exchange: Les. tively rey 
Progfsses are cal ed on the level of each nephron. into hypot 
slowly diffi 
of solutes 
almost 90 
outside th 
The 
BL FOV Ct US , l vessels th 
Vitra filtration: Inthe first stagé non-selective, ultra filtration (filtration ay through t 
¡ocular level] of blood occurs while passing through the glomerulus of the supply to 
kan body. Two factors are responsible for this ultrafiltration, Both the medulla e 
ry walls of glamerulus and the walls of Bowman's capsule are sieve-like if the conce 
Une which permit all the molecules except plasma proteins and blood cells.to Adaptati 
pussAbzpugh them. Blood pressure in glomerulus is hi h because the diameter o a 
efferent arteriole is much less than that of afferent arteriole. T a hydrostatic 53 
pressure penca which Torces the smaller molecules oi b ood from glome o M 


—— 
—— 


into The Bowmhan geapsulg Pe T, OCT, Perendin 3 eN 


16 


9749. V s of blood flows through the Kidney 


thas been calcülhted that about 1100 lo 2000 liter eses about 180 liters of-filfáte, but 


s ducts proce 
wach day. The nephrons and collecting vides The rest of the filtrate is reabsorbed 


the kidneys excrete only about 1-2 liters o 
into the blood 


if} Reabsorption: Active reabsorption of the glomeruldr altri 
predial convoluted tubule, so a large amount of filtrate Ag 


ned to circulation, Here glucose amino acids, water, salts 


Reabsorption of water also occurs-when the filtrate 
convohited.tubule passes down into the descending limb of: 
pernWbie to water and sodium but almost impermeable.to any! 
descendiaglimb, the ascending timb is impermeable to water Her 
Wpdium and chloride ions takes, place through active transport/ 
cMoride ¡am move out of filtrate and enter into the interstitial f 
tak&p up Iw. bf6od. The fluid that leaves the ascending.limb al 
convoluted tubule @ lightly hypotonie-to-thé blood n 
convolited tubujé cabcéntration of various salts is adjuste 


hormones The fiNzafe being almost urine now is passed 4i 


where the cóhcentratión offvaler in the filtrate ic f 
"m | A Rates E adj 
iii) Tubular secreti ADT. pe NW id Y 
cr On: / e level o both: ximal as we 
tubules, some poisotiaus substances Be^velf E 


: A S nitr 
ammonia, urea, uric acid ereatinine are secrete Ogenor 
- bate + AA OTT] 


filtrate by active transport. Nitropenons wastes a 

a H ouso 
those molecules, which escaped the Diis 
Ammonium ions secretion from the in 


LJ 


d in- 
OI 
interstitial fluid e 


——A—ÁÀ 


tubule plays important role in the maipten nce 91 acid-base. 
iv) Counter-current exchange: E -base 


E ere 
operating in the medulla which are involved hi this pate 
- $i; 
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a” Panis. 
V "E S : 
BIOLOGY f^? Fenic = Pawn} $5 ada t 


One of the counter-current is termed as ter 
i * Sarat yp 'T-Current iplier i 

Henle. This counter-current multiplier is mvolved in developing cabot ot 
imb, fhezeab&orpl F e passage of isotonic filtrate through the descendi 

id. Sub puon o! water turns the filtrate gradually hypertonic to the ti ers 
uid. Su sequently, in the ascending limb, the sodium and chio: id pies 
actively removed from the filtrate, thus-redu gift the hy pertonicit re ions are 
ren Mr oe Aw sodium and chloride ions oed from ce ec Ming lnb 
I que dr tien va CE E = f This maintains tiles once Nation 

> 2 ' : e 2 z eiu : 

almost 90% oof water of the/filtrate is ae A T e ar o COEM, s 
putside the body is hypertonic to body fluids nsequence urine passes 


The other counter, nt system js composed of vasa recta, the blood 
essels that run parallel to the loop of Henle, only about 1% of the blood.thatflows 
through the kidney passes through the vasa recta at a very slower speed: Theblood 
supply to vasa recta provides sufficient nourishment and oxygen to the cells of 
edulla and also takes away the water absorbed from the filtrate, without affecting 
e concentration gradient of medulla. | 
daptations of Kidney and effect of hormones on its workin 


Structure of kidneys is adapted to the natural habitat 
"xample, mammals that must conserve water do so by passing m 
urine. Thedegree of concentration of he 
rine issdetermined by the length of 
he loop*ef Henle. Generally longer 
ength”of the loop of Henle causes 
higher. concentration of salts in the 
nedulla which is ultimately related 
o higher rate of exosmosis of water 
rom tHhercollecting duct thereby 
ore coheefitrating the urine. 
This-i$ supported by the 
presence of two types of nephrons; 
e. cortical (nephron and. juxta- 
nedullary nephrons in.the kidney. 
ortical nephron has short loop of 
enle with a slight extension into the 
edulla. On the (CoMtrary, 
uxtamedullary nephron has longer g 
oop of Henle extending deep into the ( / 
edulla. Thus greater thédemand of = 
onserving water, the greater 2 m amc 
be the number of juxta-medullary Fig 1.12 
ephrons in the kidney. ] Cortical and 
Effects of hormones on the working of kidney: 
The permeability of the walls of the collecti 
xtidiuretic hormone (ADH) or vasopressin. It i 
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blood (i; e. dehyd BIOLOGY 
ased osmotic pressure of the ragh BIOLOGY 

: ondition), Due to t ae pre of ADH, the reabsorption of water in the collect Lithotri 

ieee sec he body fluids is controlled by this Ee 

tration of sodium ions in the body Hui anot 

MP Caec d aldosterone gecreted by adrenal cortex. It increases removal. 

reabsorption of sodiunrións in the nephron. Similarly DU. erp clas A as vale} ie Sconce 

ions in the blood is*tontrolled by parathormone secreted by parathyroid gland | bee 


increases the reabsorption of ealoiumjons innephron. 


Composition of urine and variation jr e composition and its significance; 4. : 
hasbeen caHfnaPte ^ € y omponents Composition filter we 
> out 9 to 1 
d a D dpa m dp ap 100cm‘) eke 
values of various substances per | Water 95,0 loss of: 
100 cm? are summarized in the Proteins 00.00 _ death. 
table. Glucose 00.00 stoma 
The analysis of composition Urea 02.00 Dialy 
of urine-sample is an important Creatinine 0.3-0.70 

medical procedure in diagnosis of | Ammonia 0.3-0.70 fluids 
various. metabolic disorders, dialys 

infections, pregnancy and kidney Nae Red EA 
lliseasch. enn a. | Sodium 0.30 colis 

Chlorides 0.60 


(Ca, Mg, K, PO, SO) — /9.47 


aste$--its osmoregulatory role is regulated by A 
pituitary gland under dehydration condition. The re 
intreasés under the influence of ADH. The exe 
discussed earlier. £ cole 


KIDNEY PRO A” 
1. Kidney stones: impe caler ^ a 
Kidney+stones or “calculi. aré many 


eor phosphate. Oxalate jis: ndp 
naturally in the u The salt it fo vi ity 


abnormally high level of oxalate in urine prog 
related to a diet containing food or-drir 


instance tomato, spinach, leafy vegetables ete. | 


+ . (About 20% of calculi are termed as infec 
. combination of.calcium, magnestunr and ai 


(about 5%) are formed by uric acid. 


A 
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Lithotripsy is a recent method for re i i 
m 
is dcr ads shock waves or ultraso ic w Pie A EPUM calcul for 
emoval. is ere feet involves the use of an ultrasonic Een od 
asd aed ber p d ere the stones. Shock wave lithotripsy is ae 
i ch s waves are being focused on. i 
he body. After | being broken, the smaller fa gihenta are ie, o pe ws 


Renal failure: 


It is a condition in which there is i | 
y which there is a reduction in the ability of the kidn 

ier bate A s blood and excrete them in e UP oe Non 
n pare ressure. As a consequence the nitro; nou start 
ccumulating in the blood which leads to the s Ldn von 

> : ymptoms such as nausea, vomiting, 
oss of 49m , NES. breathlessness etc. In Severe cases, it ¡Lado coma Md 
eath, Associated complications may include pneumonia, bleedimg»in the 
tomach, high blood pressure etc. oo a | ` 


ialysis: fi 
i It is a technique used to remove waste products from the blood and excess 
uids from the body as a treatment for renal failure. There are two methods of a 
alysis i.c, haemodialysis and peritoneal dialysis. 

 Haemodialysis makes use of kidney machine or 2 
ontaining a, fluid of carefully adjusted composition (the di 
aemodialysis, the blood from the body is pumped repeatedly t 


omer tee 
y 


| artificial kidney 
. During 
a E --— 


trict regulation of diet and proper fluid intake. 
Peritoneal dialysis requires an abdominal incision 
ospital. Through the incision a catheter is inserted in p 
ialysate froma bag attached to the catheter passes into the cavi 
or several houfs. As a consequence, wastes from the blood 


Kidney transplant: ere | 
In young patients having kidne y failure transplan tiot 
that will be accepted by the body and fiction normally iý 


long term solution. Itis a surgical procedure and succes 


THERMOREGULATION 
It is the maintenance of body temperature with 
body to function effeciently. The normal temperature t 


r most of the organisms. The temperature ii 
membrane properties as well as metabolism of cells. 
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1.5.1 Adaptations of plants to low and high temperature: ¡BIOLOGY 


Low : ie uffects the fluid nature of plasma memp,,' Another es 
of share ee ple bdsm a tS affect the transport of solutes across temperat 
membrane, Under such conditions the plants cells increase the proportion 1.5.4 Mi 
unsaturated fatty acids which-prevent crystal formation. Na ts temperatur, BE 
the level of freezing point'Causes ice crystal formation in cell, This is avoided by i pehaviow 
plants inhabitingseold regions “by developing freezing tolerance in which th is of two! 
composition of Wates of cellis altered" away that ice crystals are formed in th i) B 
cell wall rather than the cytosol. The cytosol is super cooled below. the freeziy A abita 
point withéut the formation of ice. bese. 
High temperature: High temperature is more harmful than low temperatute Sing find wet 
enzymes are denatured) which is disastrous for metabolism, The principal Way All ectot 
cooldown the plant in this situation is transpiration, i.e. evaporation of Wate ii 1 
mainly through stomata. At 40°C or above, most of the plant cells synthesize hes some p 
shock proteins that protect enzymes and other proteins from denaturing due y pattern 
higher temperature. In addition to thesemechanisms plants have some other way activat 
of avoiding overheating such as shiny cuticle, a small leaf surface area, pes 3 


f 
| 1.5.2 Thermoregulation in animals: 
Sources of body heat gain and heat loss: ! 
| Organisms obtain heat energy from two basic sources ile. e 
internally. Externally, heat is obtained either direc y from sol 
indirectiy by radiation, convection and conduction from? 
turn.is warmed by solar radiation. Internally, heat is obtains 
metabolism and muscular contractions. pe 
Organisms lose heat by radiation, conduction an 

surfaces and through evaporation of water. 


j 
1.5.3 Ectothermic and Endothermic animals: 


Animals can be divided into two categories on th 
characteristics; Poikilotherms (cold blooded) and Homo 
Poikilotherm (Gr. having variable temperature 
body temperature changes in accordarice with 
environmental temperature. All invertebrates, fishes, 


fall into this category. Homoiother GT having the 
who have constant body temperature which is i ic 
However, both*of these terms have been dis 
poikilotherms maintain al constant body tempera 
temperature of homoiotherm is not alway i Ls at. 
terms poikilotherms and homoiotherms have been 
indotherms, respectively. n NN 


Ectotherms are those animals who abso 
nvironment, for instance lizards basking in the 
jeans of thermorgulation. Endotherms are those 
ergy. They have physiological as well as behavior 


Medicos Hub 


T ee 


,5.4 Means of thermoregulation in asis: 
As discussed earlier; animal rom 
behaviour or by behaviour as well =f AA late their temperature either by their 


s of two types behaviouraland p hada etc vé physiology. TE, thermoregulation 


"T «n ^ abigere regulation: This r egulation involves sóme cha Parl means 

asno: etre can cal dat hen 

piangin suene 4 ney will bask in the sun@r on Warm rock irhwinter: 

ind wet; coo! area ot burrow in summer; or mi € winter; 
J E ; grate to a More comfor 

all ectotherms employ behavioural means of thermoregulation. 4 Ey S 


| den. pe regulation; It involves the regulation of body temperature by 
some physiological means. Itis exhibited by slight change in the blóod circulation 
pattern, change in the rate of metabolism, cooling by evaporative heàt loss and 
activation of certain muscles. It isone of the characteristics of endotherms. 


11.6  THERMOREGULATION IN MAMMALS (MAN) 
The basal metabolism of the bo ly generates heat in endotherir 


2 


birds. and mammals, that maintain high body tem erature: 
of 36-43'C (mammals 30-380 ; E. p. a NM C 


thermogenesis and nonshivering thermogenesis. Shivering 
heat production by means of increasing contraction of mu 
On the contrary, nonshivering thermogenesis occurs due to fi 
hormones. In some mammals, yet there is another unique w 

due to a specialized tissue called brown fat, found in the Me 
shoulders, that is specialized for rapid heat production. — 


1.6.1 Mechanisms of thermoregulation in cold temperature 


1. Physiological mechanisms: 

(a). Nonshivering thermogenesis: 
i) Erection of hair: Hairs are raised to an almost verti 
contraction of erector pili muscles in the skin. 


In fürry animals; the hair in vertical position + 
vA 


stationary air next to fheskin, Dueto this heat] om th 
ii) Reduction in blood flo : The hea 
blood all round in the body. In cold temperature, the nar 
vaso- constriction occurs so'the lesser blood is supplied: 
to conserve the body heat. This coolingis more marked in 


ofthe body. 

lii) Subcutaneous fat accumulation: In mamm 
tissue below the skin. It is a bad heat conductor so 
conserving heat. This is particularly very important 16 
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mammals like seals, whales, walrus, 
remain active in cooler scason, fats are pr 
(b) Shivering thermogenesis: 


jld condition, the muscle tone, | | 
rise, If po continues-shivering begins which. generate heat in muscles, TN 


ooler cofiditions, the gene: ag es d po. tay in short (ene e A 
fenaline and in longer term by the secretion of anot 


l + 


etc. However, in terrestrial mamma} 
marily stored as reserve food. “Y 


initially under nervous contro] 


persistant © 
secretion of hefmone ad 
hormone, 4 Myroxine. 

2. Behavioural mechanism: 
f Behavioural mechanisms include moving ta.à warmer location, hud. + 
cloge together with other individuals; in humans putting on additional clothes A j 
1.6.2 Mechanisms of thermoregulation in hot temperature: | 
/1. \ Physiological mechanisms: | 
The physiological mechanisms involvelowering the hairs which -€— 
insulating effect. Also there is a reduction in subcutaneous fat. In case pace 
hot 4emperature evaporative cooling occurs in most of the mammals vlde S 
secegling sweat from the sweat glands in the skin. To promote heat loss p 
dilation of arterioles of skin occurs so more blood flows towards the body's be + 
some-mammals that do not have sweat glands in skin or sce r4 Surface | 
perform panting. It is an efficient method of losing heat fro | in ski; ¿4 
eR respiratory passage. Moreover, the metabolic rate of the 
lees.tisat is generated by the body. . ye OE 


2. Behavioural mechanisms: 


Behavioural means li : ] 
QS undue ans like moving to EC 
are also employed. Eg a cooler 100 


+ 


> 


1.6.3 Role of brain in temperature reru] os 
commonly weg ede dS VES sich 

e o ae o f 
mechanisms. e Body s 


* 
e; 
Pite = » 


Sites 


Dotk 


Beris4o bring the body temp 


of hot temperate. th, qua de "a tated by 
: ‘ne nypótha I : 
+ facilitates evandrs ive cooling part 2 
colder temperature, it inibita ko. LS and vahi 
mechanisms with facilitating heat- x 


Fever: Fever or | 
98.6°F or 37°C. Tromp ened 


generating mec | 
as body tempns. 
result of o A - d 


Ls 
+ 
^ 
* 
+ 
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KEY POINTS 


Homeostasis is a set of regulatory mechanisms, which are involved in 
maintaining an organisms internal environment within a suitable limit. 


Osmoregulation, excretion and thermoregulation are aspects of 
homeostasis. 


The check and balance system of homeostasis is called feed back system. 


Maintenance of water and solute concentration of céll is» called 
osmoregulation. 


Depending upon the availability of water to flowering plants in their natural 
habitat, they are divided into four categories; Hydrophytes, Halophytes, 
Mesophytes and Xerophytes. 


Removal of metabolic wastes, excess substances and excess water is c 
excretion. 


Excretion in plants does not pose any serious problems. 


Ammonia, urea, uric acid, creatinine and hypoxanthine, 
products in different groups of animals. 


Kidneys, liver and skin are the excretory organs in vertebt 
Each kidney is composed of microscopic ynits called nep 
ADH, aldosterone and parathormone influence the worl 
Kidney is important in osmoregulation and excretion. 
Mostof the renal calculi are chemically calcium o calates o1 


Encircle the most correct choice: 


i) The capacity of a living system to lose water is 
a) Osmotic pressure wf Water poten 


c) Osmosis d) i ete 
ii) The net movement of molecules remains in ec 
placed in. 


- a) Hypotonic solution b) Hypertonic so 
cai at solution d) None of these 
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) Plants A XH AR c) Mesophytes d) Xerophyte, BIOLOG* 


a) Hydrophytes 
i otoni ] 
iv) Plant cells, when constantly placed in hyp c solution dos "TEM. 


f ; 
burst beeattse of the presence 0 a 
a)-Vacuole b) Plastids Cell wall d) Glyoxysom me | 


Plants get tid of surplus water by losing it in vapour form by pro 


called PHP a 
a) O8mosis |. b) Gutttatior" h c)T ranspiratión d) Excretion 


Enzymes are protected at high temperature by 


A) [ce crystals Mie cooling 
c) Freezing tolerance | Heat shock proteins. 


vi) Itisnotawayofobtaining heat by organism \ 
Solar radiation dy Metabolism 
c) Muscle contraction d) Sweating. 3. 


v) 


vi) 


viii) E a not happen during regulation of cold temperature 


weating b) Shivering 
c) Vaso constriction d) Subcutan 
ix) The process of removal of metabolig 


a) Homeostasis \by€xe 
c) Osmoregulation d) Therm 
x) The gXcretory organs of annelids are 


—\jFlame cells a eub brid 
xi) The hormone involve ar : 


a) Aldosterone - b) Pa 
~£) ADH (vappu AAN. )a Ni 


Xii... The mostabundant component, 

b varii. c) Ar 

| A xiii) of the following i is called 4 
| {thier gland . 


c) Kid > 
xiv) ta act HY. 
a) Aestiva n 
indue Fr a 
xv) Normal set point of human bod 
o7"F b) 9 


c) 30°C | Jf: 
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Plants based on osmoregulati 
ii) What is excretion? H : : A 
and Cockroach? =- "°eSiteccur in Hydra, Planaria, Earth-worm 
iii) ^ Explaiparfinary system of man with ilust 
P | illustrations, 
iv) Describe thete : BN 
t8ulatoy ns ofkidney N 


flow does thetmoregulatión osturin mamfnals? 

_ DiscussSexcretionin plants ^ AJ I~] | 

| Tay Sat and labeled diagram of human excretory system 
Explain common kidney problems and their remitdiés. > 
Discuss the homeostatic functions of liver « 9^» 


Write short answers ofthe following questions : ` e 


d) Why plant cell does not burst e if i Dronk 
| solution? ven if placed constantly in hypotonic 


di) Why hydrophytes do not have cuticle on stem or leaves? 
iii) Marine Protozoa do not have contractile vacuole, Wh y? 
iv) Define various aspects of homeostasis. _ v 
V). Define positive and negative feed backs with examples. 
vi) Enlist osmoregulatory adaptations in te restriala ni 
Vii) ^ Enlist homeostatic functions of liver, ' 28 

vii) Draw thechart of ornithine (urea cycle) cycle 
i) State the names and effects of hormones omkidr 
. Define renal failure and kidney stones: A 
xi) Define fead back. Differentiate between neg 


xii)  Wħy excretion does not pose problem ing 


iN PA 
Define the following terms: 


i) Wa ler Mr Osmoticpressure i i 


EA 
Distinguish between the : 


i) Hydrophytes and xerophytes 
ii) Protonephridia and Metanephridia 
iii) Ectotherms therms and Endotherms. 


" 
NI, 
^ 
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due t« 
some 
move! 
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Living organi 

- ganisms 

movement or locomoti S mostly respond! 

aiala otion, Thi pond qd ol io sd 

animals. Moreover. differe his e stimuli b 
Moreover, different tis chapteresplaims the: by 

26 > OF movement and A 
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As we know that.all living organisms are made up of c d cell havin 
iving material called protoplasm, possesses special Mie rinse sius: irritability 
ue to change in its environment. In lieu of this irritability, living organism take 
ome actions, these actions are called movement. In other words, we can say that 
movement is a response shown by a living-organism towards stimuli. All living 
rganisms having this property of movement, fulfil the need of their nutrition, 
_ Shelter and reproduction. Plants and animals respond to 

/S. mals are usually motile, they respond 
> a: : g towards or away from stimuli. Plants 
are usually sessile which respond to environmental factors. by adjusting their: 
pattern of growth and development.” P Y. 

In living organisms movement can occur at cellular level, for example 
'cytoplasmic streaming (Cyclosis) -and swimming of gameteS,\at organ level like 
movement of limbs and heart. Plants show cellular and organ movement, They do 
not locomote in search of food. They are usually capable of slow movement in 
response of light, gravity and water. ^! 


As the animals or plants grow in size they need support to maintain their 
shape and posture to stand. erect for having balanced, fast and rhythmic 
movement. In terrestrial organisms, the need of support is much pronounced 
becauseair does not provide support like water. ‘a 
Support is provided by; t| 


J Skeletal system in animals i.e. exo, endo and hydrostatic s kelet on. ii 


X% | Mechanical tissues with thick cell-walls in woody D is of plant M 


2E Turgidity in soft parts of plants. ep usan. 
Aarti e 
‘SUPPORT IN PLANTS. | | Bos dt mtu. 
The body of higher plant can be divided into two major parts; thewc nc 
the shoot. These two parts are distinguished on the basis € 
morphological'and physiological characteristics. They both. have 
whieh are growing throughout the entire axis and keep their 
require some supporting tissues and materials. These tissues 
present in all parts of their body e.g. root, stem branches and lea 


Young stem has,special type of anatomical arrangemer 


LM | 


€ ¡OT Ar 
2 HUM 


ii) Thick walled living tissues like collenchyma 
sclerenchyma. ^ as 13 1 | 

iii) ^ Steleáscylindrical core of vascular bundles: | 
Parenchyma a kind of simple tissue found in th 

pith. These are relatively unspecialized vegetative cells. 


i JT 
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plants (Bryophytes) is made Sunflower (dicot) 


BIOL 
Up of these tissues. They km 
usually have thin primary holl 
walls but no secondary (o) Mec 
Walls. They have a large = 
central vacuole surrounded Tomis bud 
by a peripheral. layer of m Md pla 
1n 3 


cytoplasm. They are loosely mensem sT. 2 Lagi primordia 
packed with intercellulér "TE 
spaces in leaves and green 
herbactous stem. They 
contain chloroplasts 
therefore photosynthesis 
largely occurs in these cells. 
They take in water by 
ndosmosis and become 
xtended, these extended 
parenchyma are turgid, Branch 
exertsAñ internal pressure (sprouted 
called turgor pressure. Due ^5) 
to this ‘turgor pressure these 1 
parts remain firm and rigid. 
If these.cells lose water, they 
also. lose ; turgidity, which 
causes wilting in 
herbac@ous stem and 
leaves, \ Therefore, these 
turgid parenchyma are Fig: 2.1 The struc $ a young 
important for support and pea rris, cortex, wg : 
shapewftthe soft plant. (c) Vascular bundles of at 
Collenchyma is another type of simple tissi 
support implants. They are also living tissues, morge! 
parenchyma except that their walls are irregular y 
usuallyanore prominent at edges. They function as: 
young plants, in the stem of non-woody older plants 


Sclerenchyma another type of suppoi 
fundamental dead tissues; They ha e ah "m y 
walls, which give strength to the p tb vid > 


lumen of the cell becomes nearly vanished. Se 
fibers and sclereids. ba a 
Fibers are very elongated cells with | 
strong but flexible while sclereids are variable, c 
unbranched sclereids are generally called stone 
hard parts of the seeds. 


Epidermis Vascular Cortex 


Vascular bundle ^ 
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ee aah pate poe tubular heavily lignified dead cells having large 
suu The aie Rind te t Nabi transverse walls making traeheids spindle 
shape ' Ne xylem acti : " $ mE 
transport of water and dirsslved inorganic nita. A E 


Vessels (Tracheae) are like tracheids b 

; ut have 
placed end to end forming structure ike open water pipeline cy ar dle oun 
in xylem acting like tracheids. . y 


Sclerenchyma cells provide the fibers of hams and jute, which are used for making 


rope. Other type of scelernch ^ 
gritty norsk yma cells form nutshells, outer covering of Peach Pits and 


Sclatenchyma 


- Sclerenchyma 
cells 
End walls of vessel J 
“elements have E 
disappeared entirely q | 


r— 
Water flow 
Vessel j 


elements Tracheids 


N 


rations ^ 3 
C alt e Tracheids Pt Ss 
vessel elemtents 


Fig: 2.2(a) The structure of xylem Fig: 2.2(b) The: 


showing vessels, tracheids, fibre cells showing sieve tub 
and fibres. — 


2.1.1 Secondary tissues and their significance : 

Secondary tissues are those which are formed by the a 
meristem vascular cambium and cork cambium during secondi 
takes place in-à number of vascular plants (spermopsids). It 
gymnosperms. Many dicot angiosperms undergo secondary growt 
monocot plants. | 


É Vascular cambíum first appears between the primary | 
phloem and called fusiform initials (fascicular cambium). —. 


Then few cells of each medullar ray, lying in lin 
become meristematic to form interfascicular cambium. Th 
to form a ring of meristematic tissue called vascular cambr 


Vascular cambium cuts off new cells inside as } 
formed inside give rise to secondary xylem. The cells 1 
secondary phloem. 
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30 — ames and fall off. T Bic 
: > lits, dries ane, 2 9 y 
During secondary growth, the primary epar oe. cambium (phellogen) | Siif 


d to increase in diam 


protect the exposed tissues an l $ Tu 
arises in the cortex. > ue. | 4 ersofhypoderm cells | co 
ars when thelayer: k-cambiu ? 

bium or phellogen appe tic tissue. Cork-ca m n 
E ain he compet sia! form a ring of Pe ip p elloderm. The cells cuts | ce 
E lled.secondary Cor T have waxy deposition | bí 


ies inside € 
and arranged inr 
hey.are c 
ts the stem from. p 


ter loss. 1 : | | 
e ) i 3 


al rows. They) É 
a Neth tegis or phellem. This | sc 


cuts off new físst 
hysical damage. and from | A 


off outsidé are rectangulaf kp t 
of subérin and become dead, 
functions as a)barmer and protec 


from wa 
pathogens. lt also prevents iror 


In older trees 
¡AÑ @hemical and Secondary phloem 
,hvsical changes Primary phloem 
occur in the mngs of Vascular cambium 
xvlém towards, the Bc. Primary xylem 
centéx. of stem. The ad Secondary xylem 
comthucting/ cells Epidemis ——. 
become blocked, Fr tn 
Cork 
parefichyma / cell die 
while) pigment, resin, 
tannins and gums are Cortex "S 
deposited. When these 
Changes take place, 
xvlem becomes non- 
famc ional for 
transport and, emerges 
as strong supportive 
component of tree. The 
pamof ring where 
these \eh@nges have 
occurred is known as 
heart-wood whereas 
the outer part of ring 
which *baftains 
comparatively young 
tissues remain 
functhonak jn Fig: 2.3 
transport, “eonstitut 222 
Ui diga da QS rset Eao ary grout ingticot ta 
J gest Secondary ghiged functions 
Y sf i. t f 


d 
p 


In between the Cork, is 2 

DTI »J5 A spongy region in the bar] 

ena having intercellular spaces These ume et. : loos By T 
and water vapour readily pass out are known Baa is. 


! AN 


Sheets and plugs of cork come from the cork of — TU ne 


and Algeria 
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| Significance ofsecondary tissues e VOR? RITOMIEL S ZO (eg 30 SITIO OTROS 4 


Secondary growth meets the reed of more water, minetdl¥ and food 
conduction for'growing plant: It also provides the firm support tó it by producing 
new conducting and mechanical-tissues. In addition to these, the cambitim forms 

callus on or around the wound. The parenchymatous, tissues. are.rapidly formed 
below the damaged surface of stem and root. Callus also develops during grafting 
! to unite the ramen the po e ' a PS 2s O 


P PA. 
' Y * o 
~ ‘ «ue 


g or IE Tal iS O Sy o1 
i) 1] fe ! ust a See eee 


j : 
| The plants of temperate region accumulate secondary xylem in the form of 
concentric layers every year and called annual rings. . «X a Cert cdm 


¿Each annual ring consists of two zones, the inner. zone of spring. wood Q 
summer-wood having larger vessels. and an, guter zone, of, winter-wood. ot 

| autàmn-woodhavingsmallervesséls. ^ i. NU, Gu n 
A fairly aceurate estimate of age ofian old tree catmbe made by counting 
annual rings. Study of the rings of large sample of very old tree can also give clueto 


the climate of an area. T ring dating have been used in archeological studies, i. 
A1 RAO DISES gp 


A i 


LS Xylem > Phlaem ie 1050 | 110 igy 


Cork 


, ) y i " P ey fp 4 x v Esl 
Fig: 2.4 Tree rings showing TERNI US 
secondary ood and cork cambium ^ xs 
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MOVEMENT IN PLANTS. . 05000 ja 
Plant movenients occur in response to certain stimuli, beca 
defined as any action takenby living organs to reduce its irritabi y pro 
stimuli. Stimulus is the change in environment ei ther external, opd t rpal w ich 
affect the living organism by developing ipritatión in their protoplasm. A stimulus 
can be diffused or directionál; it may be replied aces a prompt or di 1 yt 
> y E mt DILO o mn iss T, VISE DUET 
2.2.1 Types of movement in plants: |... 0 
On the basis of stimuli, there arè two main typesrol; DY 
ro Steere lira angon Adal + exorig) mala 
l i+ Autonomic or spontaneous movement. »i tela 


2. Induced or paratonic movement 


plants. 
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1. Autonomic or spontaneous movement: m 
Movement which occurdue to internal stimuli, factors inherent Radiant the 

plant body itself are known as autonomic or Spontaneous m ents, due to li 

Autonomic movements are of following types. i 


imul 
i) Growth and curvature movement: A deem : 
| i f plants or plant organs due 
Advantageous.changes in the form and shape o 
to the M oscenosa in the ratio of growth of different parts are called growth and (e) a 
curvature movement. These movements are due to unequal growth on two side of mov : 
plant organs like; stem, root, tendrils, buds, leaves etc. There are two type of towar 


growth movement. (d) 


a) Nutation: The growth in the apex of young stem takes place in Zig zag manner à 
ue to an alternate change in ow rats on opposite side of the apex, this type of positi 
ovement is called nutation. A nutation movement may be circumnutation when e) 

apex makes rotational growth around its long axis e.g. movement of climber  ( 

round the rope as found in railway creeper. 


5) Nastic movement: Movement that occurs due to differences in the raté of side 
rowth on two opposite sides of a plant organ. Opening of the petals and circinately ii) 
oiled leaves of fern are good example of nastic movement. When movement occurs 

due io faster growth on the upper side of the organ is known as epinastic ¿ire 
movement and when it occurs due to faster growth on lower surface ofthe growing mos 
orgam, itis known as hyponastic movement. 


(ij ^ Turgor movement: 
Movement that occurs due to change in the t 
result of loss or gain of water called turgor movement. 
2. Paratonic or Induced movement: 
Movements which occur due to external stimuli 
paratonic-movements. They may be tropic or nastics 
cause these movements may be light, temperature, Water, 
i) Tropic movement: (Directional movement) 
Tropism or tropic movement are growth responsi 
of whole plant organs towards or away from stimuli, tis 
tropos means ‘turn’. 


Movement caused due to external stimuli comit 
by the direction of stimulus, respond in the forme 
direction called tropic movement: -It-is. commonly 
organs of plant such as root and stem. On the b 
types of tropic movement found in plants. 

a) Phototropism (photo = light, tropos = turn 
takes place when plant is exposed to light comir 
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curvature movement is towards the soure j 33 
away from the source of light called e ho x called positive phototropism and if 
due to light effect on the distribution of auxin (p 
b) Geotropism: It is the movement « 
stimulus. Positive geotropism is.observed ; 

negative geotropism in theirshoot. 


(c) Chemotropism (Chemo = chemical, t k y A + Sree 
(el ementgfused duae chemical a E PM. Mey Mr cousbur v: is the 
towards ovary due to chemical stimulus. dy rong Nee style 


(d Hydrotropism: (Hydro = water tropos = turn): Th > 
A ; ; ; The 
organs in <a E water stimulus called hydrotrowic moter he fee 
results in c ure of the organ due to unequal growth on its two sides Root 
positively hydrotropic. P im 


eurvature movement of plant in response to touch stimulus. It can be observed in 


twinner and climbers. When they touch the solid ob; 
: ; object the growth on th 
side of contact increases and the tendrils coiled cosa dine ia ud n the opposite 


ii) Nastic movement (Non-directional movement): 
The term nastic movement is used for the movement whic 
direction of stimuli and direction of stimulus is not fixed. This t 
mostly observed in leaves and petals etc. The types of nastic mox 
the typé-of stimulus, they may be photonastic, thermona 
nyctinastic and haptonastic. 
(a) Photonastic movement or photonasty: The nastic 
light. The flowers open and close due to light intensity e.g. th 
portulaca.open in day and close at night while flowers of 
open at night. y 4 
(b | Thermonastic movement (Therme (Gr.)- heat): Nas: 
due to high atmospheric temperature e.g. Indian telegraph p 
(c) | Seismonastic movement (Seismos (Gr.)= to shake): 
leaf of sensitive plant (mimosa pudica) is touched, it collapsesan 
together as it is undergone a shock. It results from a rapid loss 
the leaflets. | 
(d ^ Nyctinastic movement (Nyctos =Ni ht/sleep) 
other members of legume family lower their aves in the evel 
a horizontal position in the-morning. Tasa AS n 
which are powerd by daily changesin the turgor pressur 
(e)  Haptonastic movement: Haptonastic moveme 
of touch and they can be observed in many insectivc 
causes the movement. . - 
The distinctive feature is that, in case of thigmo 
the object whereas in haptonastic movement, an 09] 
plant part. 


is unre 


y B 
29191! 


RON : 
E; Md A 
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This movement is controlled by phytonor?^ is d j beral etal 
m is «phototropiceurvature is due to light effe, keletal sup 
abscisic acid). It is found jT d I the illuminated side of O SS on ravitational 
£ zi d moveme 

Ssesse 27% auxin wW i ich i ud 
possessed only 2795 at ion rich in ANDAN Brows p 11. Hydi 


distribution of&áuxin is due tO lig Š 
Which resulfS in growth curvaturé towards the light. OP meet i 
Afíxins also pfSy role in geotropic responses, lt is, responsible ¿OT Posy found Fe: 
geotropism of roots and negativ j 4 Ho s ea, balloon fille 
with.£He increased aceumulation of auxin and as a resu t.a shoot will grow becomes rij 


Showing negative geotro 


pic property and a root because of irifierefit differeng filled body 

m- z le : ; and as ar 

Ratio between growth inhibitors like abscisic acid and grow ¡HE cdntracttl 
Vis f 


: EN ; 4 X o V Thi 
due t@auxin while gibberellin causes hyponastic movement: Role of grow helps the 


substance on plafñt movement will be discussed in chapter 3 in plant OW withdraw 
è > Í 
regulatórs . “PStentacles 


T —— YO. FE lps ii 
SUPPORT AND LOCOMOTION IN ANIMALS b aer 


y ha m AR 
During the course of evolution of multicellular animals. many of the, the alt: 


in size. Ifa way to support their large body had not evolved 
n Size would have not been possible. Such a support came with the deve 

various types of skeleton. Without the support of a skeletal sy i 
not maintain its shape and would have collapsed from 
ma§s\of jelly. A skeleton cannot move without muse 
mustular systems work together to move the body 
coordinates these two'systems together. < 


The movement of organism also supported by Qu: 
"And Allah has created every animal of water. o 


\“pon.its belly and (a kind) that goes upon two 
upon four, Allah creates what He will. Lol Alla 


rings 


SKELETAL SYSTEM 


A skeletal systerd ustally consists of asir 
which provide the body wit. shape sioe , 
movement. t US: VU 


j 


Majority of animals lacking à skele 


2.5.1 Types of skeleton: 


Skeletons found in majorit of anima l 
exoskeleton completely surrounding Se bart " 
an endoskeleton, which forms a frame-work in sii 
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imals e.g cnidarians, helminthes and annelids with i 
: T no hard, out 
keletal support, there is a fluid hydrostatic skeleton btc bentes och 
ravitational pull and provides the stiffness required for the maintenance of sh 
nd movement of animal. IK e erigere 


ihi uL 
peri M 
Tg 
AM i 


Hydrostatic skeleton: 


This skeleton, with no hard struct i dae S. 
i. ar ures, is the simplest e of skelet 
und in soft bodied invertebrates. The fluid filled body of EO ant Nel vie likea 


ou 
;alloon filled with water. TN one end of this balloon is squeezed the balloo: 

peconie n gid E 2 dis p porting itself against the Mb er gravity. The Quid 
illed bo Pt e these animals is surroundéd by layers of circulár and 
jy pie 4^ now ELA of circular muscles puta préssure on the fluid 
ind as'a Te omes elongated and stiff. Wh e longitudin: ele 

ontract the body becomes short and thick; ++. t X B Aun er A ONE 


spia 378 vtt] Uns. > z^ d». ^ 


"Hu b [ y 


élps the acit extension and 

withdrawal of their bodies and — 
entacles. In jellyfishes and octopus, ES á 
it helps jet propulsions, the main 
ode of locomotion. In earthworm 
he alfernate ‘contraction and j 
relaxation of circular and mii 
ongitudinal muscles exert enough ' ' 
pressure. on the body fluid to T 4 
lengthen and to shorten ^ *-—» 
espectively, and helps in the 
ovement of animal in the soil. This 
process is assisted by anchoring, in 
he soil through the hard rod like | 
structures, the setae, projecting out. |... zu ^ 
from the skin. e. Fig: 2.5 Cross section c 


2. Exoskeleton: pri i > a E 
exoskeletonis a hard, non-living external covering that iss 
-pidermal layer-of the animal. body itself. Exoskeletons-area 
materials, for examplé\molluscs~have an exoskeleton (in 
ade up of lime (CaCO3). This type of | ^R 
exoskeleton provides the animal with tm f 
only protection and support but not the Tero cutie 
locomotion. Another.type of exoskeleton) f 1 
s a cuticle which is a hard non-living i x 
outer covering. It covers the entire outer 
surface of animal's body and a pendages | 
(fig.2.6). It is made up of a carbohydrate |... 


Longitudinal muscle . 


Setae 


protein complex called chitin. This is the... 
most complex type of exoskeleton and is 
found in arthropods. Here the 
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B | 3 ft | e il le joints, int 
Ss j i S i V d ed T by SO | K 3 y : | 
. I le cover but it 1s di 1 d af za ani s al kte | 
exoskeleton IS not a > Ing „sponding to the m (th bc d parts and tl ^ a 


ee ates corres Aa 
number of small plates col qoc joint, movem«e 


ifficult. 
and ! 
nnel surfaces. 


of the appendages. Without t / 
been very 

rticular shape 
their1 
idvantageous, 
land arthropo 


This type | 
animals would have jelps in fast | 
animal, gives it its pa 
places for muscle attachment on 

An' exoskeleton, though much : 
It limits size of arthropods, Most of the 
because a heavy exoskeleton of larger 


movement, Growth is also limited because hed itt exoskeleton añd male 
growing therefore as the animal grows it has to she 


i sis), occurs man 
new but larger one. This process, called moulting (ecdy ) : 


> e newly formed sie 
the animal grows to its adult size. After each moult when es neither has ow r 
d "c ie 3 E - LAU SS 2. 

is softànimal becomes an easy prey for predators becaus : 


like protection nor the ability to escape quickly. 


do have a few disadvantag | 
ds and flying insects are smaji 
animals would seriously limi 
the exoskeleton 1$ non- living and no 


3. Endoskeleton: Ew 
This type of skeleton lies inside the body. Although found r 
invertebrates like the spicules of sponges and calcareous plates of sta 
mainly the complex skeleton of vertebrates, which is a true endoskeig 
The endoskeleton in the vertebrates is an internal frame- 
being composed of two types of living (rigid connective tissue) mate 
and the cartilages. They articulate with each other at a variety of jo 
wide range of movements brought about by the contraction of mug 
them. As the endoskeleton of vertebrates is made up of living maté 
correlation with the growth of the animal and does not hinder the gre 


4. Human skeleton: 
An adult human endoskeleton consists of 206 bones and is 


axial skeleton which includes the skull, the sternum, the ribs an 


and an appendicular skeleton which includes the pectoral and pe 
the bones ofarms and legs (Fig: 2.7). 


5. Axial skeleton: 


E human endoskeleton is about 18% of the total body weigh 


The axial skeleton i8 more of apr j 

l ; : a protective n f 
skull, is made up of eight bones to form a brain Al: Cranium 
the bones of the skull arecalled faci: si. Protectthe } 
bone called dentary. We Ja Is Suppe 


The spinal cord is protected i 
column. It consists of 33 (after fusi 
curved line and cushioned from one 


"e anot] 
grinding of these bones. sil 
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Though the oríginal number 
of bones in a human vertebral 
column in 33 but due to the 
fusion of 5 hip vertebrae into 
a sacrum and fusion of all the 
4 tail vertebrae into a. coccyx 
the visible number decreases a 
to 26. avicle 
x Scapula 
The rib cage encloses the " 
vest cavity and protects heart and hum 
ngs, Ribs are semicireular bones l | 
tached on their dorsal side with Rib an oo 
ye vertebrae and on their ventral Py 
ith the sternum. The lower two Pelvis 3 i 
airs of ribs are called floating ribs JH 4 
cause they remain free and are | N 
ted with stefr Cocc aS 
Appendicular skeleton: Carpal — 
The movable limbs attached Meticarpal N | 
the axial skeleton constitute the Phalanges 3 


ppendicular skeleton which forms 

systèm of levers to provide 
nobility. to the body. A pair of 
ectoral girdles, at shoulders, hold patch 
e arms to the axial skeleton. 
ach pectoral girdle consists of a 

apula and a clavicle. Each of the 
uman- fore-limb. (upper limb) 
ontains 30 bones; a humerus 
hich forms a ball and socket joint 
ith scapulá and two long parallel € 
ones the radius and ulna at its Mose 
istal end. The radius and ulna Phalanges 
bin at wrist with 8 small carpal Fig: 2.7 4 
ones, which. articulate with 5 ^ ^  Anteri r view o ‘the er 
retacarpal of the palm. From the ~ | T j 

n extend the fingers containing 14.small bones called p 

ows, one row in each finge ™=. — 
\ The pelvic girdles serve to attach the legs with the: 
ip region. Each pelvic girdle called innominate bone is. 
hree bones Ilium, Ischium, Pubis. The bones of leg inclu 
onnecting the leg with pelvic girdle by a ball and socke 
ones the tibia and fibula in the shank with a Small patel 
ere are present 7 small tarsal bones in the ankle, 5 long 
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| * nioyf 

: ‘ows one row in each 1 
Metata es arranged infive FO | I secet bol 
th rsal and 14 bones the phalan£ "i, T | B mover 
e five toes od the audit 
E longestand strongestbone in human body. nete in 

; _is the jon: > 1 S. hi. i ^s 
Femur, the boné of the upperleg T ia smallest. They carry sound v m ien cor 
Auditory ossicle in the middle 98" — R o | wie 2.9)- 
| d ss hu ip. the pag 


í GPS 1 a : i an S 
a2 Panctions of skeleton cod type of skeletal structure us koe in Heoints: 
| ¿Endoskeleton, A es supporting frame-work d e A PO the exan 
oe ae e » it also protects various Seni ort protection, any this type 

y its partici y ve. Besides shape, á y jh ng bo! 
mi bles tbe body to TED" d stores and supplies thy lonÉ. 
eee ee fthe bones produce dir a incre needed. Exoskeletoy, CUP like 


mov t the marrow 0 
di. p i calcium and phosphorus to the blood wh eveton i addition to tig a great 
is also beneficial and provides support, shape and pro nt and maintenant move 3 
focomottim assistance. Hydrostatic skeleton helps in moveme UM. Girectio 
of shape 6f the body. "t ; 
| D hinge 


2 Bones and cartilages: nme 
leton of vertebrates.is made up o Mone 
odios admi bones. Cells of cartilages called chondrocy sm 
rge amount of extra-cellular matrix which isa gel like mixture Of prOUeas s = 
polysáccharides. The main protein in the matrix is collagen whose fibre de 3 
the directions through matrix gel and give the cartilage strength. and 
Gartilages are found at the surfaces of joints whose bones move against" 
It also ferms the stiff but flexible structures like larynx, external ear ania 
nose etc. Sharks, skates and rays are called cartilaginous fishes becau 
skeletons are composed of cartilages only. In all other vertebrates © 
endoskeletoris made up of cartilages which are gradually replaced b 
Cells of the-bones are called osteocytes. They also secrete, a 
around them. This also contains anetwork ofcollagen fibres but unlike Camila 
hardened by the deposition of crystals of caleium phosphate: This process, ¢ 
ossification or calcification, CO ms 
takes place in the presence of 
vitamin 'D' which isnecessary Í 
for calcium absorptionfromthe => *& 
;lood and milk. Milk, a major d í x 
art of a child's diet, isa good ' UP" sehen mat) 
ource of calcium. The protein « "i i 
ndmineralsaltstogethermake  : fect S^ emm * QN. 
1é bones hard and ‘elastic.’ Pix nn balls ABU IT 
'ithout sufficiént calcium they Wo annor a aids eros; PAIS y 
main softand arehenceeasily bi ele ui de pad dinw 
I ih ear Hu I UN 4d 8 604] 7: ‘are made of ing tissue. 
formed. wind abras wrur issue a Wea bones, mc 


f two types of connective. move / 
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5.3 Joints: n 14 h HOJ 
Morf the skeléton were a single solid’ 
ce of bone it might have been stronger but 
movement would Have been impossible. 
Ltead the! skeleton consists of many 
Ares, linked together. The points at which 
mes connect each other are called joints | 
e: 2.9). Many joints.are movable andhelp. 
the movement ofan animaland its parts. 
an skeleton;has;several different kinds , 
Points. Your hip and shoulder:joints are. 
* examples of ball and socket joint. in. 


his type of a joint the ball like head of he-nds à S 


ine bone of thigh or upper arm fits into a 
ip like socket of the girdle. This joint allows 
great deal of movement and thus you can 
nove your arms or leg, in almost any 
Section even in a circle. E 
The joints ‘of elbow and knee are 
inge joints. These joints enable you to 
love your fore limb and legs (below the 
ees)-back and forth. This movement is 
milar to thé way a door swings ata hinge. 
Your elbow'hàs two joints. Rest your 
ow on a table with the palm of your hand 
king up. Raise your palm towards your 
loulder, the hinge joint in your elbow 
lows this movement. Your elbow.alsohasa 
jvotjoint, which allows a twisting 
jovement. By moving the pivot joint in your 
[bow you:can rotate the palm of your d 
psidé'down. The skull is also connected to — =" 
e"spine-by-a similar pivot joint, wh gura" 
ows the sidé ways movement of the head. 


"Sliding joints connect the bones that — 


fet at your ankle or wrist In this type of a joint bon 
ovement of your wrist of ankle in many directions. 


O bs . Ù TOM "Nm in ted ya awe 
... 'Vertebra@ are linked by: gliting join ts. At these j 


a 4) : e Ep i 561 D JA. £357 m [ v 

Tone another ina back and forth. 
da FUSE FONSI meme 

; ble. E 


111 era 


idi 


Beh qe 
E 


Ya 


"AM Ae Cranium ^ 


]  Hingjoint and pivot Joint 


Fig: 2. 9 Types of joir ts mié 
kim umm 
eg slide over an ot 

TY one as : 
oints the bé 
AR 


severa SIDO d 


ISAB vliess vin mail ] | a». 
y... The joints described above are the examples of freely mov 
Partially movable joints allow a little movement. Your: 
th vertebrae by partially movablejoints; These joints permit yo 


d down while you breathe: .- toiles s SP 


Some joints fit together tightly like the pieces of a puzal 


lled fixed joints because they don't allow the joining bones t 
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Fe 
in the fo BIO 
Case to Prot E Or fixed joints connect the bones of the skull, ir Tm a ^ sit 
€ brain e 
; straps bon 
connecti movable joints. the joining bones are held majace ax niti As of pear! 
each ve tissues called ligaments (Fig:2.12). Ligamen int. As ligamen 
Stret net and don't allowthe bones to slip and dislocate at a ipt. i 
etch, they allow the joints to move: Figi2-10) anda shoulde, 1. 
. Mal "Ig. 
Highly movable joints like that of. elbow ora knee i. the/didjoining bon 
joint also need lubrication and cushioning to vial cavities present aroung SS 
crushing with each other. This is the function of synovy: educes the friction anq ES 
€ joints, They contain a thin oily synovial fluid ae ath the end of bones act a, por: 
€€ps the joint moving freely. In addition cartilage PRSE i whe 
Shock absorber and prevent bones from grinding toge a Tn 
/ rut 
| spi! 
sev 
The b at a joint are held ai 
logether by srl fibres called An oily liquid called synovial | P 
ligaments Yh _ fluid helps the joint move 2 
7 smoothly | 2 


Where the bones rub together = 
they are covered by a slippery 
layer of cartilage, 


Fig: 2.10 Parts of hinge joint 


2.5.5 Deformities of skeleton: 


Human skeleton may some time suffer from some deform 
congenitali.e, due to some sort of genetic disorder or may be 
deficiencies or simply malnutrition. 


Hormonal disorders oí skeleton are the deformitie 
hormone deficiency. Thé most common is the osteopo ; 
common in elderly women because level of their estroge 1 
bones, as a result, become porus, thin and weak, conseque 
Although all the bones are affected, the hip bones, verteb 
become more prone to fractures. | 


Nutritional deficiency or malnutrition in gener 
vitamin 'D' in particular decreases the absorption of calci 
softening of the bones and hence the distortion of skeleton. 
rickets, which deforms pelvis and legs in children hence thei 
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normal 


position. In case of a compound fracture, the bone is diera pa. Biol 
Steel screws, rods or plates, This realigned bone is now made ee ~ 

weeks by wrapping the affected araadato-eplaater, a cast of ges oh pora, D) 

doing so the broken ends-ef the bone are held together under stre e 

healing takes place inthe right position, 


EXA muscuLar system 


f i ie angaroo ps and 
^ Nfish SWIMS, am carthweorm crawls, a Some MN Nos made 
peoplé walk. All this is made possible by a system o e Sede cols. The NG 
up of Muscular tissu@ A muscular tissue isa veri d to generaté a pulling farce | 
cells/are specialized to perform one unique Man or pile fog of pe 
that is they shorten or contract, Without com ON bu 69. But th 
/mustles, a skeleton can do-nothing more than > mE Mbcles Movaleye lide 
/ muscle do much more than to move the parts of ske bre cibculatZfy system. Ñ 
/ tongue, beat the heart and pump internal fluid iron seon kom the lada 
propel food through gut, discharge wastes, posce | jeta of Water that profiles 
mainiains gaseous exchange and generate powerful je A wo brani 
anfma) out of danger. All these actions are called movem at 
abourby muscle contraction. 


Muscles are present in almost all animals. Even baba c 
ave some (non-striated) contracting muscle like fibres. ocn a 
e 's are composed of (smooth) muscles that contract slowly 


la 


À protoctists 
jVertebDrat 


> 


the 
iberate . Only t 

rhus-bringing about deliberate but slow body movement 

arthropods have specialized muscles (striated) and thus can movi 


There àre more than 600 muscles in a human body and 
bodyweight is due to muscles. 


N 2.6.1 Types of muscles: P 


> 4 / 
There are three types of muscles in a vertebrate bod; 4 
muscles, smooth muscles and cardiac muscles. A 


1. \ Skeletal muscles: - 


“These are the muscles associated with the bones and en 
to move. SkeletaFmuscles are voluntary in function. They c n 
and rapidly but fatigueGuiékiy. Under the micro e, skeleta 
striped, hence they are alse called Striated muscles, These mi 
of protein filaments: CU UV 
Some skeletal muscles. are directly attached-tó the o 
bones whereas a few terminate inta 1 tough non-elastic tissue 
2.12) which connect these muscles to the bones. When the 
pulls on the tendon which in turn pulls the bone causing it to 
attach at two points for movement to occur. The attachment 
is called origin. The attachment to the movable part is called t| 
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Involuntary 
muscle fibres 


Involuntary muscles are made 
of short unstriped fibres; 


Nucleus ^. 


Voluntary muscles are made of 


fibres which are long and striped. intercalated 


disc 


Cardiac muscle is made of 
branched fibres I) 


IN 


Fig: 2.11 Three types of muscles 


Smooth muscles: 


Smooth muscles are dee 
tructurally the simplest of all 
uscle types. Unlike skeletal 
uscles, smooth muscles are 
onéstHiated. They consist of Femur 
ong spindle shaped uni- 
ucleated cells that are 
sually- arranged in sheets 
at surround the body's joint 
ollow organs. Smooth 
uscles are involuntary that 

their contraction is not Fibula 
nder the conscious control of | 
imal itself, instead they are 
utomatic being controlled by 
utonomic nervous system. 


densor 


44 


but like skeletal 


and branched to : t 
< Separated like that of a skeletal muscle. It is peg eee is Perdre 
stand high pressure without any danger of being la d the entire cha 
a meshwork, the cardiac muscle fibres when contract, d rel má s 
Squeezes to maintain the flow of blood. They contract ane b m is itiates 
in a rhythmic pattern, This rhythmic contraction, called heart beat, is Initiateq: 
of heart called sino-atrial node (SAN) or pace-maker. B 


with 
form 
heart 


a Specialized area 
of this pace makin 
contraction and t 
autonomic nervo 
contraction. 


2.6.2 Structure ofas 


Each Skeleta] muscle (Fig: 2.13) 
ultinuclea 


closely Packed threag like m 


fibre 


ments, more 
d filaments. 

nts are of two 
types; thick and thin. The 
thicker filaments are made 
UP of protein myosin. Each 
myosinm-filament. is 
Surrounded by six thin 
filaments; which are made 
up of actin, tropomyosin 
and troponin. 

The dark and- light 
bands of the fibres result 
from a regular overlapping 
pattern of these thin and 
thick filaments. Each 
sarcomere has a pair of lightly 
staining I-bands located at its 
outer edges, a more darkly jpn 
staining A- bands are located 
between the outer I-bands 
and a lightly staining H-zone 
is located in the centre of A- 
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muscles they are striated. They are uninucieated or pj 


keletal muscle: 


up ofa linear series of s 


I-band a y 


A-band // / 


SUPPORT AND MOVE 


Mer | 


Ca 
As the 
ro 
tinuo i 
n 
£Cauy 
m for jt 


S property, heart is quite independent of nervous Syste 
he heart beat is generated by the cardiac muscle itself The 
Us System can only modify the rate of pace maker Cells 


is actually a bundle of long and paralle| 
ted cells called the muscle fibres. Each 
€ sarcolemma. Each of these cylindrica] 
individual, ultramicroscopic, contractile 
arcomeres, which are the 
act. Adjacent sarcomeres are 
een the 'Z' lines are dark and 
lectron microscopeyitis seen 


lines. Betw 


Body muscle 


Muscle bundle 


A 


" 


Sheath 


| Muscle cell fibre 
m 


Nuclei 


"| line 


JS 


| pee E 
EE \ 


- 
L Z-line 


a: 


A å 
*- to, 
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Fig: 2.13 Structure of 
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Land. The I-band contains only the thi í 
^ ot aud Bae parrot Abad au deii. filaments, the H-zone has only thick 


filas pping and contains both thin and thi side of H-zone represents the region of 


E ck filaments and hence look dark: 
ick filaments have cross. bridge i Ere dos iei RR 
E f a muscle contrai ges, which are-attached to the actin filaments 


2.6.3 Mechanism of contraction of skeletal muscle: 


It is-à matter of common observati i 
‘contracts: When a muscle contractsit Shodinks Puortegead Diii Nr he way the 
muscles become shorter during contraction has been investigated for man Vu 
and à number of explanations were offered. The most widely accepted fipothesis 
has been proposed by Huxley, which is based on his electrón microscopic 
observations that whenever a muscle contracts the sarcomeres shorten and the 
width of dark and light bands changes. This important clue led Huxley to present 
fhis sliding filament theory of muscle contraction. According to his explanation 
the thin filaments of a muscle fibre move together by sliding over thick filament. 
| This is like sliding the fingers of your hand between the fingers of the other hand. 
The sliding over of the filaments is the reason that the muscle gets shorter and 
thicker. How does this happen was a mystery until the discovery of the bulbous 
heads projecting from the ends of myosin filament, which act like cross bridges to 
hook into special sites on actin filaments (Fig:2.14). Whenever a nerve impulse i$. 
received the myosin cross bridges hook into thin filaments and pull them oward& 
the-centre of sarcomere. The bridges break immediately and re 
(posterior) places on actin. A wave (series) of these small moves (e 


caus 
filaments to slide over (to be pulled over) the thick filament. The flame 
contract themselves but slide over each other to shorten the muscle fit 
like rowing by a team or like pushing the cloth backward by the teeth | 
| machine. / 


p" 

A fully contracted sarcomere can shorten by 35% of its totalilength. & 
eross bridge repeats its bending movement 50-100 times within, ayfract 
second orseyeral hundred times each second. 


Thin filament (Actin filament) » 
Thick filament (Myosin filament) 


a -Actinin (Z Line) 
e [s vm di. Hh m e Ba m m 
NE auc tonta 101-005 — € 

ha 


Fig: 2.14 The mechanism of muscle contre 
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2.6.4 All or no response: 


Once an impulse reaches.a-muscle fibre, there is an all or NO-Tespon,, "on 
either the muscle contracts fully or it does not contract.at all, there is no Part, sor, 
contraction for a given fibre. Further more all the contractions are of the Sa ; m. 
intensity. How come then a muscle can contract to a greater or lesser degree? The acc c 
strength of contraction depends on how many motor units are Contracting « con. 
motor unit ís a set of all the muscle fibres innervated by the branches of a sing, ae 
neuron and a single muscle is made up of many motor units". The more Motor pe a 
units contract the gréater isthe contraction. As a result our movement can be ve us c 
tender and precise or very forceful. A ball can be thrown very forcefully towards ; ey 
batter (batsman) in cricket or can be tossed very gently to a child. p? 
2.6.5 Control of muscle contraction: | 

The contraction of a muscle depends upon three factors (a) nerve impulse 
(b) energy and (c) calcium ions. » 
Muscles are stimulated to contract by nerve impulses (messages from the 
CNSy'that travel along the motor nerves from brain or spinal cord. The muscles are n 
so dependent on nerve impulses that they not only stop contracting but degenerate uu 
if their stimulant nerve damages or is cut away, as the case is with polio infection: I 


Muscles also need energy for contraction. Energy required for muscle 
contraction comes from food through some intermediate compounds. These 
intermediate compounds are glycogen (made up of many molecules of glucose) and 
creatine phosphate. The enérgy-from=feed-is-stored in muscles in the form, of 

“glycogen. If is transformed from glycogen to creatine phosphate and f o ATP 
where it is stored and is readily available for use of muscle. i 
(CP) serves as muscle reserve of high-energy phosphate con: 


the ATPs consumed during muscular activity. 

Calcium ions, which are stored in abundance in sarcoplasmic re 

play very important role in initiation of muscle fiber contraction V en é 

reaches the end plates of nerve fibres acetyl-choline is released. This 
by the release of great number of calcium ions in the muscle fibrearou: 
and myosin filaments. These calcium ions bind to troponin molecul 

regular intervals with tropomysin (the actomysin complex irihit 

filaments. This éxposes the sites (hooks) for the attachment oft 


ence contraction. After contraction has occurred/à 
e fes calcium ions flow back into. sarcoplasmic -eticr 
bridges are broken and the muscle GR js oe T | 

i ner or contraction. e source O 

Tam O nad e glucose molecules. Glucose: 
muscle eium energy by the process of respiration and fer 
further to see take place in the presence and absence of oxyg 
cat om ae called aerobic and an aerobic respiration, 
are, d 
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su exce tigu i 
tissues, Which now break tio da E ar AN or certa int. 
glycogen. Once lactic acid is removed, the fati 


ed to remove lactic acid from the tir d ; 
oxygen debt. The more lactic acid present the greater is pa e e > is called 


Active and constant use of muscles 


Jia makes them stronger | 
immobilization makes them weaker, and subject to Pt ier. whereas complete 


2.6.6 Abnormal Muscle Contractions: 


Whenever the conditions necessary for a muscle contraction aremot fully 


met with its contraction becomes abnormal. Tetany and muscle cramps are the 
common abnormal muscle contractions. 


1. Tetany: € 


Ietany is a sudden involuntary contraction of st iated muscle. 
caused by low level of calcium in the blood. It excites ne 
muscle twitching rapidly even before the actin and myosin 
tibre-had a chance to return to their normal resting cond ; 
fibres are held under a constant contraction. Because of a hig 
the calcium ions are not removed from the sarcople 
machinary thus keep on generating maximum tensiot 
tetany. Tetany ofthe respiratory organs if not treated imm 


2. Cramps: | 
It ig also a type of tetanic contraction, which is‘com 
pull. it usually occurs in a limb's muscles. It occurs due to 
imbalance or a low blood sugar level, particularly, “afte 
Sportsmen are rnore prone to it. | | 


ARRANGEMENT OF SKELETAL MUSCLES FORSKEL 
Skeletal muscles work in pairs, with one muscles 
One muscle of a pair contracts to bend a joint; the 
contracts to straighten the joint. Such a set of mus 
muscles (Fig: 2.15). The skeletal muscles must work 
muscles only works by contracting that is they C E 
one set of muscle pulls on a tendon to bend a joint, : 
Pull on a different tendon to straighten the same Jo: 
muscles permit the controlled movement of a joint in 
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biceps and triceps is a pair O 
nd are connected to the bones o 
esata rmbënds at elbow joint i vie 
e timetrice s relax and feelsoft. lij«oraer to 9 

rue and biceps Là Muscles that bend thejoints (In 


f your arm : 
: xtracted biceps feel firm and tight, 

der to straighten your arm triceps i ue 
thiscase the biceps), are apP 


A si etriceps i aran 
called flexors Whereas the muscle which opens or straightens@ joint a ii Pes 1 
this case), are called'extensors (Fig?2. 15). 2 8. 


> See ^ appe 
y» | | is 
P, v C0 la 
| | x | lac 
/ Triceps contracts (Extensors), ^ ` | pro 
elbow opens straights | atta 
Fig: 2.15 Antagonistic muscles by E 
oe . 
cyto 
2.7.1 Movement of shoulder joint: | pse 
A shoulder joint is a synovial joint with a ball and socket movement. This art 
Jointis formed by the articulation of the glenoid cavity of scapula of 


humerús, bone and is thus also called gleno-humeral a ig 

structurally it looks a weak joint because the glenoid cavity 

shaliow'to hold an almost four times larger head of the hume 
enjoys the great freedom of mobility and stability. This wide: a 
mobility is due. to laxity of its 
cartilaginous capsule, shallow 
glenoidyse@vity and' many sets of 
antagonistic muscles which make 
the movementof the arm possible in 
each and every direction. Protractor 
and retractor.muscles move the arm 
in forward and backward direction: 
abductor and adductor muscles 
allow the arnmrto move away from the 
body and towards the=body ahd 
rotator muscles (Fig:2.16) help the 
arm to rotate in all thesdirections 
even in a circle. 


Flexion / Pr 


Ball and socket joint of the shoulder 
allows more movement than any 
other joint of the human body. 
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omotion in various i : 
Loc organisms takes place in a variety of ways because it 


< brought about by different organs. Althou h 
A l gh Amoeba, earth 
parently look crawling but the organs involved are totifiwdifferent. ated 


sramecium anda fish both swim; Par k L ly dif. 
nses its muscles and skeleton. amecium swims by its cilia whereas the fish 


2.8.1 Locomotion in Protozoa: 


Locomotion in Protozoa, a group of i i 

2 , protoctists is usuall ied 
ppendages like. outgrowths of the cell body. These are of Aree NE ie 
i seudopodia in Amoeba, cilia in Paramecium and flagella in Euglena. M 


Locomotion in Amoeba: 


Locomotion in Amoeba is called amoeboid movement (fig:2. | 

place by the help of pseudopodia which are teo cil pi MATO 
projections of cytoplasm. A pseudopodium, formed in the direction of movement 
attaches to the substratum and : 
by a contractile process whole 
eytoplasm flows into it. A fresh 
pseudopodium is formed 
her off in the same direction 
md cytoplasm is now pulled 
ntt. The Amoeba thus 
Boves in that direction by 
pontinuously repeating this 
process. Amoeboid movement 
depends upon alternate change 
f cytoplasm into a fluid like sol Fig: 2.17 Amoeba- 


d a jelly like gel form. 
Locomotion in Paramecium: 


Thé body of a Paramecium is 
bvered all over bysanlarge number 
short thread ike extensions, of 
lasma membrane, called cilia. The 
comotion in. paramecium takes 
ace by the beating of these cilià 
d hence is called ciliary 
ovement (Fig:2.18). Locomotion 

brought about by alternate 
ower strokes and recovery 
TOkes. A powerful backward a 
wer stroke of hundreds of these 
a push the body forward. 


2.8 


Cilia 


A | 


ARDARAADLLCBALLAMAA 6: 


PL AY 


Fig: 2.18 "c 
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The locomotory organelles in Euglena are and c "m 
flagella and the movement brought about by flagella ( ; nent 
is called flagellary movement (Fig:2.19). The » ge L 
flagella are Structurally and functionally similar to d 3 L 
the cilia*vith the difference that the flagella are very x foot 
few, if not single, relatively larger in size and beat in M A mnese d 
a whip like fashion. Locomotion is brought about by directions.of body and of He a 
the alternate right and left power strokes and legelery matema t for red 
recovery strokes. SEM J P miliar 


: a A Euglena-Flagellary movement * 
2.8.2 Locomotion in Animalia: 


Locomotory organs of animals are built on a quite different plan than thoy, E Po 
of the protoctists. Instead of being appendages of a single cell, the locomotgn M n 
organs of animals are far more developed and work 
by the co-ordinated action of muscles and skeleton. 


1. Locomotionin Jelly fish: 


A jelly fish has an umbrella shaped body 
which:floats freely on water or swims by contracting t TD 
it$ muscle cells forcing the water powerfully out of its NA S 
mouth and umbrella to create a jet propulsion 
effect (Fig: 2.20). The jelly fish moves in jerks in the y 
direction opposite to the expelled water. 


> Contraction al bel 


Jirection of 
l E | OVE B 


Fig: 2.20 Jelly fish-movement by jet propulsion 
2. Locomotion in Earthworm: 


Earthworms, being terrestrial, are adapted to locomotion’ 
movement is brought about by the contraction of two sets of mit 
body. fluid, -serving-as a hydrostatic skeleton (Fig: 2. 


Septa an 


Prices, walls) s alae = q 


20 


(memet 


Circul po atii 
ircular i 
» Pig muscles 

Fluid-filled 


compartments 


¡IA 


y plan and pattern of locomotion 
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and compressed body fluid an earthworms crawls 


In addition bristles called Setae exte 
segment grasp the soil functioning as hold fast 


3. Locomotion in Snail: 


Locomotion in snail, like other mollusc 
the foot (Fig:2.22).Snail moves by the A 
These contractions are brought about under the i 
of the body fluid. The waves of contraction fr 
forward. This movement is made easy by a sli 


poured in front of the foot and animal virtually slips forward. This oi 
familiar shining tract left by a moving snail. m 1S gives rise to the 


nding from the body w ll i 
to take the grip of wea cete 


Shell 


Tube feet 


temacie Opening of pulmonary chamber 
Fig: 2.23 Ventral view of 
Fig: 2.22 A land snail star fish showing tube feet 
4. Locomotion in Star fish: 


In star fish locomotion is controlled by a special water vascular system. 
Water is drawn into the body through a small opening in the central disc. and is 
passed through a ring canal to five radial canals one running along each arm. 
Along each of these canals a large number of hollow, muscular tube feet (Fig:2.23) 
are present. The upper part of a tube foot, connected with the camal, is a bulb 
shaped ampulla whereas its bottom part is a sucker. When ampullae s 
water forces the tube feet to lengthen and suckers become attached to an dee . 
When. sucker muscles contract the water is pushed-back into the am A 
making the tube feet flaccid, losing the grip and the starfish is Wn. ced 
Using its hundreds of feet. a star eps along the rock ana other so 

in the sea. Using its arms, it gam 


5. Locomotion in Co 


Locomotion in 
muscular and exoskele! 
levers and make the mov 
are attached to the insid 
muscles work in opposi 
extensor muscles move 
movement of an arthropt 
predator; a key to their s 
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i i i for flight addin 
Cockroach like many other insects 1s blessed with wings Ea m 


their mobility. 


Movable join! whic! 


Flexor m 


Extensor prar 


Fig: 2.24 Exoskeleton As t 


Movement of Cockroach 


6. Locomotion in Vertebrates: 


Vertebrates are the most evolved animals with most advanced system of 
locomotion. Like arthropods locomotion is brought about by ti 


muscular and skeletal systems but being provided with a li 
they are at advan tage. 


The basic skeletal plàn of all the vertebrates is the sar éH 3, d 
modified according to their habitat and mode of locomotion. Fishes living in : 
swim freely by the undulating movement of their body and tail wh 
due to their flexible vertebral column. Balancing and steering is ag 
and unpaired fins. 


All the terrestrial vertebrates are tetra 
with'the same structural plan. These legs are 
the tetrapods. ( 


The amphibians, the first land vertebrates, are thouelte 
from the ancient lóbed fin fishes. Like their ancestors the legs of 2 


out ofthe body $o most of them virtually drag their body on the grg 
Early reptiles also had the same type of a posture with the 

out of the body in the-same-planeTatef reptiles, however . 

towards bringing their legs beneath their body. This trend reáche 


and mammals where legs.came right below the body Sérvi " 
only the most efficient way of su ing the wei "nga 


pods being provided with for 
the principal locomototy ofpe 


birds the fore limbs are modified into wings for flight 
serve for feeding, holding or for other activities, 


i 
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XJ EVOLUTION OF SKELETO-MUSCULAR SYSTEM = 
The skeleton within your body can be 
keleton of primitive fishes that lived som 
ere covered with bony plates. Allthese 
volution though some øf the derivati 


traced through a series of fossils to 

the 
pe 400 million years ago. These fishes 
ones disappeared during the course of 


; ves of thes i 
ertebrates. The bones in our limbs are not that odi They ANN arenes in the 


ncient amphibians soon after the vertebrates i 

| . tes made their 

po M S a dg wo da the Bondi cie fins arbed Ar bes from 
| e am . The amphibian li : 1 
modification with the evolutiomof reptiles, deed M Wy ce 2 


he skeletal system arose from primitive fishes whereas the muscles of vertebrates 
re far more older in origin. Actin and myosin, the major proteins of the vertebrates 
muscle tissue are found virtually in all the eukaryotes including protoctists hence 
hey might have appeared very early in the course of animal evolution. As the 
srtebrates moved out of water, their skeleton evolved along many~diversified 
anches according to the need of their environment and mode of their locomotion. 
As the muscles are co-related with the type of skeleton and its movementythey ' 
svolyedaccordingly. y 

? 


| Muscle tissue is present throughout the kingdom animalia; bones are unig e tove el 


EY POINTS 
c at Te 


Movement is a response shown by a living organism towa 
As living organisms grow in size, they need support to Maintain the 
and posture to stand erect for balanced, fast and rhyth: nic movemen 
In young stem, the anatomical arrangements are, outer most e 
beneath it cortex and in the centre stele. 
Stem depends for mechanical support on turgidity of parene 
walled- cóllenchyma and sclerenchyma, and stele the ce 
vascular bundles. ' > 
Parenchynia are thin walled cells with large vacuole ane 1 
Collenchyma has.also thin walled, elongated livi g 
thickening at their edges: feci 
Sclerenchyma are thick walled hard tissues on matum 
Tissues formed by the activity of vascular cambi m. | 
called secondary tissues which increase the primé 
secondary growth. 3 
There are two main types of movements in plants av 
to internal stimuli and paratonic movement due to 


The skeleton is the frame of a body. It supports 
enables it to move. - 
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SUPPORT AND MOVE Y 
leton are the three RS got 22 
Hydrostatic skeleton, exoskeleton and endoskele Y "b. 

Present in animals. y 
All the vertebrates have an endoskelcto 
flexible frame workebeing made up of 206 fivided by soft joi 
Arthropods dive a rigid non living exoskeleton sub c ed by Joints, : 
Joints eñn be affected by arthritis. ; ` 
Musfles work with bones to produce movements na porong: 
Muscles work by. contracting. The museles are of three kinds} Skeleta 
5mooth and cardiac. 
Striated muscles are called skeletal muscles because they move the Skeleto, 
to bring about locomotion. They work in pairs called antagogisty bai A 
Sliding filament theory states that actin and myosin filament slide over eac | 
other to shorten sarcomeres thuscontracting the muscle. ' 
Contraction of muscles is brought about by the nerve impulses, energy i 
supply and transfer of calcium ions: 


+g 


n. Human endoskeleton is a liv 
bones. N 


T E DO D 4 


E 


1. Choose the correct answer: 
i) Movement in plant due to unequal growth on two; 
a) Nutation b) Curvature moveny 
c) Nastic d) Tropic. 
ii) Growth movement caused in response to gra 
a) Nutation b) Growth movemer 
xor Geot ropism d) None of these. 


iii) Phototropic curvature is due to light effect 
hormone. 
a) Gibberellin oy Áuxin f 
c) Ethené d) Abscisicacid;) 
iv) The movement of plant (eo esponse te 
lp Aii b) leotropism 
Y Thigmotropism ^ — -—-d)Hydrotropism 


v) Increase in diameter of plant due to activity 


cork-combium. 
a) Primary-growth "if Seon g 
c) Both “a” and “b” d) None of therm 
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Skeleton is totally absent in 


a) Sponge b) Star fish 
c) Fish 7 m 
vii) on in $c is made up oo 


ZEE ACE LO 
viii) Total number OL va ih SA / N 


MG PEON Ver 206 | | N 
MINOR 4) 208 O > 
^ ix) Bones of the ankle are called 
N ad Tarsals b) Metatarsals ý X 
Od Met — EE LY 
Ler Metacarpals d) Carpals E 
x) Bones ofthe skull are joined by e SA 
a) Fixed joints . b) Sliding joints aud 
c) Pivot joints d) Hinge joints á 


x) The number of muscle in a human body is about |) 
| a) 300 b) 400 € 500 ay 600 B | 
xii)  Eachmyosin filament is surrounded by p nS. 
a) 4 actin filaments —— Vr actin filaments A y de 
c). 8 actin filaments d) 12 actin — 


A 


Write detailed answers of the following questions: 


ye How higher plants stand erect in air and their 
* . Mirm? ki 
\ dj ^ Whatis secondary growth and what is the sig 
| (growth? 


Describé various types of skeletons found i 
Ñ ó advafitapes and disadvantages of — De 


iv) "Whatis tod dy different types i s 
v) Howe on pepe As Di 


functionofir port 

vi) What is a skates muscle? Describe 

muscle. 

vii tic muscles? Name t 
| GC 

viii) Describe the various modes of locomotion i 

ix) owen UN AIEO 
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Write short answers of the following questions : 

i) Why does wilting of leaves take place in hot summer days? 

ii) How does the exposed tissue of cortex become protected y, 
primary epidermis fall off in stem? 

ii) ^ HoWwgirth of Stem increases from year to year? 

iv) How young stem gives. mechnical support to plant body? 

v) Why léaves of *touch- me- not” closed down on touching? 

Vi) Write five functions of skeleton. 

How does a muscle become fatigued? 

Where does a muscle receive the energy from to contract? 


Vii) 
viii) 


4. Define the following terms: 


4) Stimulus / ii) Turgor pressure iii) Lenticels 

iv) Cambium v) Photonasty vi) 'Haptonastyf 
vii) Phototropism viii) Geotropism  - Chemotropism 
xj-Hydrotropism xi) Thigmotropism | xii) Annualrings 
xiii) Skeleton xiv) Chondrocytes - 


xvi) Osteocytes xvii) Hydrostatic skeleton 


5. Distinguish between the following: 
| i) Vascular cambium and cork-cambi 
ii) Heart-wood and sap-wood 
ii” Tendon and ligament ^^ 
\iv) CBéneandcarilage ——— 
v). Exoskéleton and endoskeleton 
vi) west ar or and haptonasty 


2 TOU 
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Parietal lobe 


Temporal 
lobe 


The complex life processes performed by living orgar 
manner, depend upon precisely controlled mechanis 
discussion, the mechanisms of coordination have been 
Organisms. 
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O 
; s ure of irritability or Sensit. Bl 
some pady resulted in a njer ai Stimuli. The responses and needs of 3-3 
ese metabolic füncti netabolic Processes, which are interwoye. 
other, They require Some d Ons are carried out at the same time or one after the not 
maintenance ofstead egree of interna] coordination and control to ensure th, Th 
There Y stāte and Survival ofthe organism. " elo 
One is thé Chemise) "2o yes of control mechanisms found in living organisms Es 
iffused and rel «P Le mechanism, whichis slower in action. Its effects re 
diffusion prides. zu emical transmission through the circulatory system or e 
po 05: SARE other mechanism of control and coordination is nervo E 
mechanism, found only in multicellular animals. It is faster in action, ir. Ae 
ects are localized and it involves electrical and chemical transmission. (c 
l'he multicellular organisms have division of labour among their organs, 
Some of their organs have special cells and tissues which detect different stimuj 3 
like. water, light, temperature, chemical, etc. and respond in special way. Such ag 
eyes detect visibie light; ear detect sound waves: taste buds detect some chemicals n 
etc. AS a result of these detections body responds in a particular and set manner. p 
Living organisms also control and coordinate their functions by producing || : 
Some chemicals. These chemicals usually play controlling function in those parts | 
of the body which are far away from their site of synthesis. Transport between ps 
these sites and the sites of their action takes place by vascular system in higher : 
lants and cireulatory system in higher animals. They are effective in very low |. | à 
ntration. Es 


CONTROL IN PLANTS J 
Control through plant hormones: 


Plants are the major part of our enviro 
organisms. Though remain fixed at one place, they re 
like ‘animals. Some of their parts having special ti$Sties 

chemieafs;for control mechanism and also function 
Plants usuelly respond to these chemical messages 
growth and development. These chemical messages” 
a Greek word méarling "to excite". The plant ] 
phytohormones, are also known as growth regula; 


The concept of cheriica] Messenge s in ple 
of common observatiorrs for-examples ¿do otrop 
the growing tip of.a plant is illum) tedfrom o 
light. It was found that this response to light y 
hormone in its growing tip. Thishormone was ne 

Plant hormones control and coordinate the: t 
(i) By showing movement and 
functions. 


(ii) By controlling and initiating growth a 
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.1.2 Biological clock and circadian rhythms: 


Plants and animals have dev 
mechanism to measure the passage o 


shows-tha 


intensity | 


was not only controlled ligh 
due to an independent ime. 
Living organisms when repeat their biological or bed 
tresularcintervals IS behaviour called biological 
Mhen these biorhythms occur with a frequency of abe 
ircadiamriry M(L. Circa=about, approximateh 


Circadian rhythms also take place if organis 
environmental factors e.g. a bean plant will continue its slee 
kept if constant light or constant darkness, the lea 3 are no 
O sunrise or sunset. 3] po 
Recently such rhythmic movements have been investig 
rates of young oat seedlings, photosynthesis and Tuminfesc 
marine dinoflagelldtes and in the CO2 metabolism in Bror 
have seen to be.controlled internally by an efficient tinfe mé: 
independent of-Hght and temperature effects. T 


endogenous This is a'fact that hen fom onc | 4 fit 
erit om one gi "at 
| dbyas 


an e 
present in all individuals arid gif cà 
es 


This system does not-alter unle 
environment. €: 


3.1.3 Photoperiodism: 
The length of day light period has marked: 
plants scares on their flowering. The phen on 
day length on plants is studied is called photoper: 
"response of plants to relative length of the day an 
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1.4 
Responses to environmental stress: 


Organisms m PS in environmental conditions are the big threats for jj 
of light CO» Pecially for plants. These factors which change the normal conditi 
Bes = ^; Nutrients, temperature, etc. cause severe stresses on plant. Th, 
Tess can be defined as.an environmental factor that cause adverse effects a 
Browth, l'eproductionánd survival of an organism. Plants either die due to they, 
adverse Conditions or cope with these stresses by evolutian i that 
enable certain plants to survive in the stressful conditions. The Commo, 
ENVironmental stress@s{for plants are: ! 


(i) Watershortage (Drought condition) 

(ii) Less oxygen supply i 
(iii) High concentration of salt in the soil " 
(iv) High temperature 

(v) Low / Cold temperature 

(vi) He: ‘ivory / over grazzing 


Response to drought condition: i 
A condition in which water content of soil is very low, a plant may be 
Stressed by shortage of water because plant loses its water by high- rate of 
transptration. Plants growing in drought condition have control system to cope 
withthis drought stress. TN | 
Many plants respond to water deficit, help the plant, to co: rve wa 
reducing rate of transpiration. Water deficit in a le f causes | 
, 2 Simple control mechanism that shows tfa 
It also stimulates increased synthesis au ase. 
cells in-leaf, this hormone he ps in keeping ston 
waterdeficit in several other ways. 


Root growth also responds to drought 
enable their.exposure with maximum soi 


DOLLS: 


f(ii) Response to oxygen deficiency: 
Some plants aré structurally adapted : x 


a) ^ 
E ‘lak DIOVIO 2 Acc 
"y : (cu 


have developed. aeria “foots th de ace 
adaptation is the de elopment of air tubes that 


(iii) Response to salt stress: 

High salt of soil stresses the plant by lo 

to which exosmosis occurs. The plants espe 
their leaves where desalination occurs. As ar 
However, except halophytes, other plants « an 
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iv) Response to heat stress: 


Above 40'C plant cells st 
proteins called heat-sho: 
proteins from getting denatured, ~ 
Response to cold stress: 
' When the temperature 


Sizing elatively large Quantities of special 
ins, which «prevent enzymes and metabolic 


(a 


(v) 


memb CCUIS, its fluidity as the lipid 
"structures. This alters solute transport. Plants res 
the lipid coniposttiorre ren 
— irj ET cs 
US n fre co changes in solute composition of cell8-By 
different polymers of fructose ( fructans), which allow the cytosol to s 


ice crystals may form in the cell-walls: 
(vi) Responses to herbivory: 


Herbivory is the process of eating of plant by herbivorous animal 
especial stress for plants being commonly eaten up by animals. Plants ðv 
excessive herbivory by developing thorns and production of distasteful’ 6m 


compounds. oan ias whid, CAME 


a han ge in the fluidity. of cell 
become lo¢ked into crystalline 
pond to cold stress by altering 


- — <= X > “E 
brane occurs Ose 


uper cool 


| 

| 

3.1.5 Defence against patHogens: dites t D EET á 
Plants are exposed to pathogens like viruses; bacteria and spores: 

which can cause different plant diseases. We have already Eran. 3 m 


pathogenic plant diseases in class XI biology. Plants norm 
such organisms because they have their own defence system age 


Like an animal's skin the epidermal layer of plant ser 
: gainst pathogens. But some pathogens beco 1e^su. 
through wounds or through natural openings like stomati 
invades, the. plants use chemicals to attack on pathogen. T 
the second line of defence. The infected plant produces a 
called phytoalexins, an antibiotic, which destroys or inhibits 
twist AA SÓ (3 NT 
During infection molecules of pathogen and injured plant tiss 

as alarm substances. €. ^97 y ox AMV A 
q A m 


dejence aga 


". | 


EX] PLANT HORMONES .——  — ~ 
Certain chemicals produced by plants have prof 


Subsequent growth and development. Such chemicals añ 
or phytohormone. They are synthesized by plants in mi 
exert their effect either by altering gene expression, 
enzymes or changing properties of membrane.- 118) 
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f 
s o O o engan i hoir production in plants, j 
embryonic tissues ds M OSEE Thuse are: 
> » are five kinds of plant hori S. fia "appo Lattin’ 
There e dw kinds of pli e Gibibrerellfrim (111) Cytokinins 
(i) uxins " | 
(iv) Abscisic acid (v) Ethene 


1. Auxins (Gr. Auxano=To increase): 
Auxins are @ class of plant grow 
synthetiefirst revealed by Fritz-Went (1926). ‘ss to be discovered and are y 
RS qi oM S M i. acetic ree (IAA) E ont ae ur de A auxirrof higher 
slants, synthesized at the apices of stem and TO : sym) >N 
r [n addition to (IAA) other naturally occurring ates ra | acd Nd 
indole acetic acid, phenyl acetic acid (PAA) and indole-3 p Ap ae pA 
where is synthetic auxins include nephtaline acetic aci , Ja 
dicħcloro phenóxy acetic acid (2, 4-D) and others. | 
Auxinsco-ordinate development at all levels in plants, from the cellular level 


to organs and ultimately the whole plant. 


Role of Auxin 

fA).Cell division and cell- enlargement: 
it stimulates cell division, cell enlargment and bring 
length of plant. It stimulates wall loosening factor, for exam] 
uxe-celH-walls. IE.Gibberellins are also presen he effect 
simulates cell-division if cytokinins are present. i 
n “Xylem tissues.can ba-gemerated.: hen the auxin co 


the cyfokinins 


-` — 


(b) Initiation of roots: Auxin also initiates devel 
when applied at the cut base of stem. 
(e) Abscission: In mature leaves and fruits when auxin pr 
layer of thírrwalled cells is formed at the base of petiole and $ 
.  iscaled abscissic layer and causes fall. of leaves and frui 
l (D) Growth of fruit: Auxins produced in young embryo prom 
(e) Parthenocarpy: Use of auxin also helps ay proi 
i seedless fruits: y ) J A | 
| (f) Apical dominance: Besides growth “promoting 
| inhibitory effect on growth.-Growth of api al-bud inhibi 
beneath the stem. This phenomenon is termed as apical 
| apical bud initiates growth of lateral buds with more lea: € 
(g) Weedicide: Auxins are selective weed killer. 2-4-dic 
(2-4-D) is used to kill weeds in lawns and cereal crops. | 


th substances both natural and 


4 
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Auxin plays a minor role in the initiati l 
jescence of flowers in low concentrati pu a ii e d 


ons, 
Gibberellins: 


63 


different types of Gibberellin many of them occur 


fturally in higher plants. Major sites of their production are roots, stems and 


8 ves. 
Role of Gibberellin: 
Gibberellin produces wide varie 
fo stimulate cell division and cell 
physiological dwarfism. For instance 
xperiment when treated with gibberell 
bod stored in endosperm by producing enzyme (amylase) that converts sta 
sugar which is made available to developing embryo. x 


They also stimulate flowering, fruit development, bud s 
llen tube and parthenocarpy. 


Cytokinins: 
These are a group of substances both natural and s 
ith auxin to induce cell division. Originally obtained from co 
burce are Herring sperm DNA and Yeast extract. One of th 
okinin is*Zeatin, which was obtained in pure crystalline 
orn grains. Kinetin, a synthetic cytokinin has the same effe 


ole of Cytokinin: _ 
They initiate rapid cell division but only in presena 
ause delayed senescence (old age). Detached leaves whic} 
hlorophyll are prevented from becoming decolourized by 
so break seed dormancy and promote fruit development in s 


« Abscisic acid: P d 


In contrast to growth promoting hormones like ai 
ytokinins, abscisic acid (ABA) is growth inhibitor prod 
dverse environmental conditions such as drought condit 
inter. It induces dormancy in buds and seeds, causes sta 
)rimordia into scale which protects the buds and promote 
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S. Ethene: Pr 

The most important role of ethene (a gas. is that it triggers ripening Of fruit E 
It affects permeability of.cell-membrane, Whit®naliows enzymes responsible fo, | $4. 
destro 


ying chloroplast with the result that red and yellow colours arejunmaskey ' 
and fruit assures ripened colour. It contributes to leal abscisajon and also break, | Ki! 
dormancy.óf buds and. seeds in/some/species. Tf also inpuates flowering In Some 


ge 

plants €g. pineapple. l l A Y l ! A 
y 7. 

EXE CO-ORDINATION AND CONTROL INANIMALS 4 g 


í 


In higher animals, Coordination of cells within the body as P e os X thy) Y 
whole body with its environment is achieved: by nervous coordination and S 
hormona! coordination, which are the activities of nervous system and endocrine 
pystems, respectively. These two coordination systems connect the sensPry and 
icto: systems together to produce effective behavior and homeostasis. i 


pus coordination: ^ 'Stimui 
, The 'nervous coordination is 
brought about by means of nervous Receptors _ 
system, It is the quickest way of l 
communication within the body of an 
" D Ld | - a ^ A | ý 
a ime. Pa this method, l Efferent nerve path ay 
cermununication takes place by Ag 
electro-chemical messages called  Effectors 
nerve impulse. The nervous system | 
consists OPtwo types of tissues called || 
i à ; Response 
neurons and neuroglia (glial cells). | 
Y iit ^" - ‘ 


Fig : 3.1 Coordination by mamm 


C 
k 
i 
: 


-Afferent nerve path wa j 
CNS 


Neurðns receive informations about any change (stim 
internal'environment of the body through sensory cell jo Org: 
and mostly report ittothetontrol centre of the nervous 3 
integration with ,other^stimufi, thé go ; rol centre gs 

appropriate respons@to the effector Organs (muscles | 
the receptors to the control centre-are taken-by the a eri 
back from the control centre to the effector by anothe 
nerve pathway. The entire communication from the sti 
‘occur Within milliseconds. The coordination by nervou 
the figure 3.1, 
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3.1 Nervous Tissue: 


Neuron: 

A neuron is a special 
ind of animal cell, which can ^ "Xu 
Ferate and conduct electric 
urrent. In ^order to? 
nderstand the way. of 
snerating électric Signals, fer WW 
; study its structure first, J 


\ va d 
5 >= Receptor 
Bd on E ,, Cell body 


tructure: ) 
Neurons differ 
snsiderably in size and shape 
but generally differentiated 
into following three regions: 
oma; dendrites and axon. 

"The soma is also called 
is cell body. It contains 
Bytoplasm and nucleus. In 
addition! to typical cell 
)rganelles, it contains Nissi 
nbstance, which consists 1 
ibosomes. 

From the soma arises a 
mber of thread like 


rocesses,. the dendrites, 2 d Sensai » Jan 
hich weeceive stimuli and Be 3.2 Neuro 5j 
bnvey it to the soma. ` ae nan id x 


MI ¿an 

Axon is a long Sytorliberic process which usually a 

endrites. It is the conducting end of a neuron. It endsin knob. 

on terminals. It originates from a pyramid like area of sort 

e axons of some neurons.are covered by a myelin ud 

ypes of Neuron: e | LA^ UN 
Functionally neurons can be Ld LE into followi 


) Sensory neuron: It carries sensory inforinationseetint 
-uronsordirectlyto CNS. — | Ew 


i) Motor neuron: It takes commands of the control centre t 


li) Inter neuron: They are found in central nervous system m. 
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e or absence of myelin sheath, neury 


D - - 
“Pending upon the presence neuron, respectively. 


called myelinated and unmyelinate 


€ 

Functions of neuron: ] it-of the nervous syst pen A 
is a functional un Ur ; SORU 

As stated earlier, a'fieuron is a timuli, integrating various stimyj ! (i) It 


in k p^ 4 ; 4 S 
yolved in communication ES fae. CNS some of the effector organs. 3 


Sending appropriate instructions to occ os 
prac 

2.  Neuroglia (Glial Cells): i e t anges 

Neurons in central neryous system (CNS) are associated with another "epo rt 

of cells called neuroglia. These smaller cells separate neurons from one àno | '"isec 


form Myeline sheath and are also involved in trophic and.phagocytic function ne 
They occur in several structural and functional types. \| odium 


EX NERVE IMPULSE 

The electrochemical signal 
developed by a neuron for communication 
is called nerve impulse. Most of the 
neurons develop an impulse in the 
_ followifig way: 


(1) Resting membrane potential 
(1] Action potential 

{iii} ^ Propagation of impulse 

(iv Synapse. 


(i) Resting membrane potential 
(RMP): 

Itwas. first studied in squids that 
unstimulated, inactive neurolemma 
(Plasma membrane of neuron) maintains à 
charge of -65mw (variable between -40mv 
to -90mv). This efectrical potential is called 
resting membrané potential. This 
polarity is due to the unequal distribution 
of ions across, the neurolemma, It was . 
found that there isa greater concentration | 
of sodium ions outside than inside the ^ 

membrane.Similarly, potasstim. ions are 
concentrated much inside than outside the 
membrane. This is attributed to the 
activity of ATP driven sodium-potassium 
pump in the neurolemma. Towards the 
inner surface of the membrane, negative 
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rganic ions such as proteins, organic acid 
ake the polarity of the neurolemma negativ 


jj Action potential: 


Itisa temporary localized-reersa] of 
curs when neurolemmmt is sti 
ibrations etc). Dupirig the actio AES 

hanges to *40piv (i.e. depolarizati dd. E b AC ice 
polarization} This action is ez 

illisecong&. to happen. | 


The change ib-potential across the ¿e 

ih Gy ) membrane is due tothe S 
odium “and potassium’ channels in the neurolemma. Upon 7 eo the 
rushing in of Nations inside the cell, so the 
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5, etc are more concentrated, which 
e. 


jmultaneous potassium channel 
onsequence, the +yely charged 
bf -65 mv. Since the sodium io 
his stage, the sodium potassiu 
ccuntilation of sodium outside and potassium inside. 


iii) 


The, action potential developed locally spreads 
eurolemma, is called propagation of the nerve impulse. 


The events around the membranes 


Fig: 3.4 Chemical transmission at the s; 
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(iv) Synapse: (o ¢ large? Mene = Y Il Neu rt) 


^ e neuron(fo another is can. | 
The region where the impulse oves from xp e in e Ile. path 
Synapse. It consists of three rene eed * con Maple mettibran: syne 
: "A ne A. £^ P e = ic eli ana e g In xa 
terminals), a narrow space called synaptie.c “ges OR | exa" 
dendrite of other neuronjeHowever, the Ap RUE e Shea plate (fig: 3 uw pol? 
cell membrane. In that case, the synapse is termed as m a 3 4, 
It is only the axon terminal where impulse » Seo niri e chen e E 
MA 1 se d tains vesicles h d 
to post symáptic cell because it conte er dl l 
neurotransmitter, which is involved inthe I$ DS Se) anb da e A ge 
consegtience of the propagation of PEST See dite A cadet de ston 
e di | 
channels, present there, are opened allowing the würd. WS. on 
> y ue inals. This causes the vesicles con ainj re 
synaptic cleft to inside the axon terminals . ere ms esa 
neurotransmitter to fuse with theaxon terminals and release the ye tel i sy 
into the synaptic cleft’ The neurotransmitters bind to the recep : ‘Bos 1. 
synaptic membrane; which generate action potential in the PME E cell Ty 
neurátransmitters are then reabsorbed by the pre-synaptic cells for reuse: 


: ~ 4 ani 

Various /neurotransmitters such as acetylcholine, AMA EL oth 
(noradrenaline), glycine, gaba, serotonin, dopamine etc. have been identified. | rac 
Events occurring at the neuromuscular synapse are considered as chemically very important] ne 
since blocking transmission at this site with commonly used drugs, one can promote muscle "m 


relaxation during anesthesia, and reduction of muscle spasticity in certain neurological conditions. 


* y 1 


3.4.1 Reflex action: 


Reflex actions are automatic, involuntary responses whict OC 
due to internal or external stimuli. For instance, hand wit a val 
stimuli, knee-jerk, blinking of eyes, etc. are some of the refi 
Spinal cord New 


Sensory neuron 


Yee Sensory receptor 
w 


al nut 
Motor neuron 


| Effector organ 


The knee jerk or patellar 


Fig: 3.5 The spinal cord and spinal reflexes 
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[e aan ovler mally - er v9 
TEED | ( PP (Ke / 
m all s- - ü le Cord = és Fa 
sensory and a motor neuron. The 
ex arc. In this case, since only one 


ed mono-s : 
synaptic r k ynaptic. Knee-jerk is an 
TR zio. However, in ve rtebrates most of the Ld dene are 


e reflexes. mot e € 
~ ; mm - ; C 
aj EVOLUTION OF NERVOUS LEP cet] Gades e fexon. 


| SO Ro of animals, two types of nervous systems can be 
cognized, A ed nervous system and the other is centralized nervous 
stem. It is correlated with the life style of animals b 


Diffused Nervous System: Lah uh 


This is found in Cnidarians 
and Echinoderms. In Hydra and 
"Eher cnidarians, because of the 
tadial symmetry, there is no 
nteriof or posterior ends. The 
jervous system consists of a net 
ork, the mervenet of neurons, 
hich is woven through the 
issues of the body. The flow of 
information through this 
ervenet is not highly directional, 
tatherat diffuses in all directions 
fom the point of stimulation. In 
his, kind of \nervenet, the 
transmission of impulse is slow 
possibly because of the synapses 
hvolved.—Thus, initially the 
"sponse is localized. If the 
timulus is strong and persistent 
uch as capturing tbe.prey, then 
he whole body involves: 


.  Centralize ED system: 


It is the acter istic of bilater T metrical animé 
efinite anterior and posterior ends. Sinc d is the firsi 
ncounters the food, dan etc so they require sensó 

entre of the nervous system wher yinformatic 

gans are brought for integration and to develop a coordina! 
Flatworms, such as Planaria are among the SUL 
entralized nervous system. It consists of an anterior 1 
eurons), which is connected with the sensory organs. Y 
se two cord like nerves running longitudinally througl 


^ 


Fe 
a x g 


Se, 


wo 


Px) 


a; a cnidarian, has a i 
nerve net with no centralization 


Medicos Hub 


I: Js mala 


"n y 


COMUN N ü 
70 > 
rds are connected with i ich other at several pointe along the en yo 
m t} gh transverse nerves which coordinate the movement i | 
DOGV ETATE . a 
sides of the body 4 
EX HUMAN NERVOUS SYSTEM i 
| : ! pm" 
Like other vertebrates the human nervo -— tral ! : 
in be divided into follow aut pen! COM T T "n n | e 
s ia 
summarized in ligurt i ^ 
4 . : | 
3.6.1 Central Nervous System (CNS) EL 
rhe CNS consists of a brain-and a spitinteard (| ow Te cer , Y TL 
i . o 
consists ofupto 100 billion inter neurons, Both brain and spinal cord ad bi 608 JA 
in bom armoul thie eulb and - 
the canal of the vertebral 
column, respectively. Inside 


the ‘bony armours, another 


protection is offered by three 


touglf connective tissue 

covers lled meninges. A ES 

plasma-like fluid, the 1 

cerebrospinal fluid (CSF) f | | 

batbing the neurons of CNS is Mon. RU 

et another protection to CNS nerves Los oll 

Brain: | | | 
The CNS ofa vertebrate | U Somatic subdivision | JJ 

devélops in the embryo from "y = 

the dorsal, hollow nerve cord |n y signais | 


| skelet: 
| Muscles; tendons 


is simply a tube filled with | 

CSF, However during the 

course of. development, its mM — 
A 
h 


i 


In the initial stage, nerve cord 


anterior part enlarges to form 
the primary.brain vesicle. As 
the development proceeds 
the primary brain vesicle sub 
divides into three irregular 
vesicles, the fore-brain, mid- 
brain and hind-brain: Later, 
different parts of mature 
brain develop “from these 
vesicles by selective 
thickening and folding 
processes in the walls and 
roof of the brain. Meanwhile 
the central canal becomes 
four fluid filled cavities called 
ventricles 


Autonomic subdivision 


These nerves carry 8 
to and from internal 
(gui, heart, gland 
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Fore-brain can be divided into two regions, the telencephalon and the 


The telencephalon is the largest part of fore-braif® It is differentiated into 

o cerebral hemispheres or cerebrum. Each hemisphere consists of an outer 

inner white matter, Cerebral cortex is the 

brain. Itás highly convoluted to 

j : 1S- Cortex is the.seat of all “conscious 

vities. It coordinates different senses together. It isthe place which is involved 

» intelligence, reasoning, memory ete. Functionally, it can be differentiated into 

anterior frontal lobe, a lower central femporallobe,a parieta parietal lobe anda dorsal 

ccipital lobe. The activity of the two cerebral hemispheres is coordinated) by 
orpus callosum. — AD" 5 72. 


Meninges 
Cerebrum 
Corpus calle 
Ventricles — | 
Thalamus 


The diencephalon consists of 
s a clearing house for sensory impu! h 
Drain and relays them to the appropriate part ofthe motor. 
the perception of pleasure and pain. | 
The limbic system consists of hypothalamus, amy 
some parts of thalamus. The hypothalamus is. imp 
omeostasis. It regulates pituitary gland. It is also invol 
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temperature, blood pressure aa 
> n of pleasutt, 

amygdala produces sensation 9 Y eg 

stimulation. The hippocampus is yes 


Mid-brain: | senin 18 relatively Very Stal n 
in man mid-b 

formation Mime vis 
elavs th: mto fore 


ressi 


unger thirst, 2885 nh dii 
pi punishme : 


in long 107 


In mammals, particularly wel as 


receives and integrates sensory 1n 
informationfrom the spinal€ord and 1 


Hind- brain: ata uerrebiltum. por 

The hind brain consists of medulla oblongata, nn” viii taska MER 
reticular formation.Medulla oblongata has relés SS MCCAIN sneezi 
breathing, heart beat, blood pressure, coupe S y conah EH AS 
vomiting , digestion etc» Cerebellum lik: ereorum. sition od e body in ger 
involved in precision in muscular coordination, 9a " -— a "wi ns l 
$pace. In comparison to other mammals, it is great tins UN 


lination, i i expressions, 


Pons regulates activities like muscular coo! lla pons and mid bras 
red O: sleeping. Reticular formation lies in Meduma, j z l à | 
breathing and sleeping. Reticular ft aid reset and to wicket i 


monitorsthe messages to which the nervous system 
shouldGignore. For instance, the mother will instan 
while the father takes it as irrelevant stimulus so ignores al 


tly awaken to her, baby MET 
vs hi sleep. Ç 


Brain-stem: 

The brain-stem consists of mid-brain, medulla oblonga 
involved.in the control of sleep and wakening, From the gvolutu n. 
it is theoldest tissue. v 
Spinal cord: 

It is thick, whitish nerve cord that lies belowthe medulla and 
through.the neural canal of vertebrae upto the hips. Between the ve 
called dorsal root, carrying axons of sensory neurons and ventral 
axons of motor neurons arise from the spinal cord. Both of these a 
peripheral'spinal nerves. 


Sp nal 


- i i P f 
ias 7, d'7 nerve A " 
| — | Dorsal root 

Ne JN 
245 1-3/—  Vertébra P 
å " d 
AY A Ventraf roo! -0 
Meninges <— 
Intervertebral disk 


pe Sympathetic ganglion 
a " 


Cross section of Fig: 3.9 
showing spin neves e anatomy of the spinal cord 
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In cross section, the spinal cord is differentiated into two areas, an outer 
white called white matter and an inner gray, called gray matter. The outer region 
onsists of neurons while the inner consists of nerve fibers of gray matter 

essages are brought by sensory neurons through dorsal root. Their somas in 
each spinal nerve, are located m one of the swellings, the dorsal root 

located near but back of the spinal cord. The first synapse of each sensory neuron 
is located in the grey matter of the spinal cord and their axons extend through the 

entral root to the spinal nerves and then tothe appropriate effector cells. 


Spinal cord serves as an express way for sighals- between autonomic 
nervous System and brain. It is alsothe control centre for many reflexes. 


3.6.2 Peripheral Nervous System (PNS): 


In man, the 12 pairs of cranial nerves, which arise from the brain and 31 
pairs of spinal nerves, which arise from the spinal cord constitute the PNS. The 
PNS transmits signals between CNS and the rest of the body. Ofanial and spinal 
nerves are further classified according to their function. 
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Fig: 3.10 The autonomic nervous sy 
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! 
tal muscles (voluntary actiy; e 
const nerves that are related to o» et Ry qat deal Sch ty d 
‘tute the somatic nervous system "^ constitute the autonomic neryo. 
ae {involuntary activity); —: and gant scans I mrabody. TVo "T 
em (Fig 3.10), They deal with the in | 

i ivi th ey 
Autonomic nervous system: Ít i5 further divided into parasympathetic an T o 
Sympathetic nervous systems. ) * (me 
Parasym ervo tem: It is formed by some o the crani | Nerves (noc 
vagus né A cain wA v arising from the sacral vertebrae. It promot (the 
all the mes responses we associate with a relaxed state, for inStano, rece 
contraction of pupil of eye, digestion of food, slow heart beat, etc: stim 
Sym : . isceral organs but its nery (ii) 

thetic nervous system: It also affects the viscer es 

ine tan the thoracic and lumber regions of spinal nerves. It produces th, 
Opposite effect on the visceral organs in comparison to the parasympatheti, - 
nervous system. It prepares the body for highly energetic activity such as fighter ot 
beat, increases the breathing rate, slows cat 


flight response. It increases the heart l i 
digestion, dilates pupil etc. by directing the release of epinephrine. 


RECEPTORS | 
Receptors are either modified neurons or epithelial cells which occur either 
singly or in groups with other cell types for xecéptor Sá 
nsidered as the receptionists at the front door of the nervous system, which'are 
specialized to receive stimuli either from external or internal environments and 


subsequently relaying them in the form of impulse to the control centre 


nervous system. Since all stimuli represent some form of energy $0 a receptor 


like a transducer which converts different form of energy into impulse. The 


awareness of stimulus is.called sensation. In the control centre of 
system, the impulses are converted into perception. 
———— 


3.7.1 Types of receptors: 
Depending upon the type of energy detected by recep 
classified into following groups. " 
(i) Thermoreceptors : They detect changes in temperature. — 
(ii) Chemoreceptors: They detect chemicals dissolved wir 
surrounding them. t 
(iii) Mech@noreceptors: They detect sound, motion, position in relé 
touch, pressure. , 
(iv) Photo receptors: They detect visibleand ultra violet ligh: 
(v) Pain receptors : They detect tissue damage. 


3.7.2 Working of sensory receptors in skin: 
In mammals including man, the skin contains rece 

different sensations of touch, pressure, cold, warmth and 

can be classified broadly as those having free nerve end: 


capsulated nerve endings. 


A 
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(i) Free nerve en ; 


They are the simple: 
which lie in epidermis or denen’ 
They are of different types and EE - 
involved in touch, Pressur 
mechanoreceptors), bain 
(nociceptors) and heat and cold (ose 
bero All of these i 
rece ors a apt ve | | 
motif. Ty slowly to IF be 


(ii) | Encapsulated receptors: 


The nerve endings of these 
receptors are enclosed in capsule of 
connective tissues. Following 


ay Meissners Pacinlan 
capsulated receptors lie in the skin. corpuscles. COrpusele 


Fig: 3.11 Body surface receptors 


The on of various receptors in the skin is not uniform. 
number of sensory receptors are fingertips and tongue 


a) Meissner's corpuscle: Abundant in hair-less areas of ski 

lips, eye-lids, nipples, palms, soles etc, these are sensitive to tou 
consist of thick collagen fibers with spiral and highly coiled ne 
b) Pacinian corpuscle: In this corpuscle, the sensory nerve € 
in concentric, onion-like layers of membranes alternating wi 
These are located in dermis as well as in some internal organ 
joints. Pacinian corpuscles respond to rapid change in p 
touch and vibrations. 


3.7.3 Working of sensory receptors with reference to ar eriep > 
Carotid arteries and aortic arch are very importantin a $ € ha 
contain the most sensory mechanoreceptor and the baroreceptors, which 
changes in the arterial mean pressure and pulse pressure and reportany 
to medulla oblongata for proper regulation of blood pressure 
The aortic arch and carotid sinus contain another sex 
aortic body and carotid body, respectively. Both of these are chi 
are sensitive to CO? and H' in the blood. y 


EFFECTS OF DRUGS ON COORDINATION 

A drug is a chemical substance that provo es 
response in the body. Some drugs are useful medica ly 
certain illness. Others act on brain producing artifi 
drugs have different effects. They act as S in 
_ analgesics, hallucinogens, psychedelics, etc. Howe 
nicotine only. 
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It isa d in tobacco. It acts as stimulant and is responsible f, 
dependence Foje ecas It suppresses the action of acetylcholine and direct, 
Stimulates a variety of sensory receptors. However, in habitual smokers, the dn 
increases the heart beatefiarrows the blood vessels (raises the blood pressure) ang 
Stimulates the nervotis system, thereby reducing fatigue, increasing sicci ant and | 


improving the coficentration. 


3.8.1 Some nervous disorders: 
Sofne common disorders of (he nervous system are as follows: 


l. Parkinson's disease: | 

It is a brain disorder caused either by degeneration or damage fo nerwe | 

tisse within the basal ganglia of the brain. The disease begins as a slight tremoun, | 
ofone hand, arm or leg which is worse at the time when limb is in rest. Later, the 
disease affects both the sides of the body and causes stiffness, weakness.and 
trembling of the muscles. The intellect remains unaffected until late in the disease, 

Although speech may become slow and hesitant. Leodopa, which the body | 

converts into dopamine is usually the most effective drug. It is helpful in | | 

g the symptoms but cannot halt the degeneration of neurons of brain. 


Alzheimer's disease: y 
Itis a progressive degeneration of neurons of brain (especially 
rex and hippocampus). It causes dementia (loss of memot 
progresses in three broad stages. At first, the patient notices his f ) 
the second phase, there is a severe loss of memory partic OT 
The victim also becomes disoriented as to time or space, losing nis 5 
familiar streets. Anxiety increases with sudden changes in mooc 
Stage, the patient becomes severely disoriented and may sul 
Psychosis Such as hallucinations (hearing voices or seein 
there) and paranoid delusions (A fixed, irrational idea nots 
responding toreasoned arguments). 


3. Epilepsy: 

Epilepsy is a tendency of recurrent seizures or 
or more functions. The seizures are transient neurologi 
by abnormal electrical activity in the brain. The sei e 
due to some stimulus such.as flashing light. The se 
partial . The generalized seizure is characterized b; ad 
stiff body with twitches or jerks. In partial dire er 
'onsciousness without abnormal movements. . 


idministered. 
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CHEMICAL COORDINATION 
Chemical coordination between different cells oi 
ulticellular animals is more primitive than nervous cot 
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OS BIOLOGY 
3] ordination a group of TT 
1e coord P of cells r : 
Coy activities of other cells of the a Specific chemicals, which regulate the 
l In the body of verte 

: Tates, vari s z ; : 
) an neurotransmitters, pheromones, hors types of signaling chemicals such as 
an proceeding discussion we shall considerhormonesonb, S UNE, Hin. tie 


$ product of endocri i i 
group of cells or organs; Horm rine glands which. are special 
carried dt to other pari of T Cos released directly in the blood stream to be 


3.9.1 Chemical nature: 


Hormones are or 


followin: tes: ganic molecules which can be divided chemically into 


i) Peptide hormones: They occur as short chain of amino acids le.g: ADH, Oxytocin 


etc) ed long chain of amino acids e.g. Glucagon insulin, Prolactin, etc]| The former 
are called peptide hormones While the later are callediprotein hormones. 
ii) Modified amino acids hormones: Few hormones consists of modified amino 


acids e.g. [[hyroxine, Epinephrine, Norepinephrine. 


iii) Steroid hormones: These are lipid in nature. Examples are 
progesterone, testosterone, aldosterone. etc. CM. 


3.9.2 Hormone action: wa 


it is to recall that why a hormone acts upon a specific cell and not the others 
even though it circulates in the entire body. Another question arises in mind how 
the target cell undergoes metabolic changes under the influence of a hormone. 


Two main models have been proposed to explain the hormone, action. 
However, both models agree on the first step that the target cells have specific 
receptors in their plasma membranes.The structure of recepto 


hormone only if it possesses the appropriate receptor. The next stage ~- e signal 
transduction pathway differs in both models. —, 


The other model is related to the steroid hormones. Being fat pee oe el 
can directly diffuse through the plasma membrane into Moor ris eee 
require second messenger. In the cytoplasm they find spé teed receptor 
carry them into the nucleus where the hormone receptor co: : Hé, SRA THEN 
the appropriate genes. Thus under the instructions of gene, enzy 
synthesized to bring about specific response. 


Medicos Hub 


j 7 
- COORDINATION AND CONTRO, 
—— 3 


Hormone E m 
w 
Receptor protein = 1 
in plasma membrane i NE 
"pm t 
I 
i 
^ 


Receptor protien 
in cytoplasm 


ATP A Cyclic AMPLO E 


Enzyme synthesis 


Schematic diagram showing how 
hormone such as adrenaline affects DNA 


its target cell. t 
in nucleus 


Fig: 3.12 Schematic diagram showing 
hormone such as progesterc 
to affects its target cell. - 


.9.83 Feed-back mechanism: 
You are already familiar Stimulus: (+) POTHALAMUS Lal 

with the concept of feedback Rr Geese Wu a S a Y 
mechanisms in homeostasis. oR 

Likewise, hormonal secretion is 
also subjected, to feedback Adrenalcortex 
mechanism; n case of any change 
in, chemical information of the 
body, the feed back mechanism 
comes into ‘Action and either 
blocks or (promotes further 
change: The feedback is.said to be 
negative feedback if further 
secretion of hormone is inhibited. 
In positive feedback, an increase 
in the concentration of a secreted 
hormone facilitates the process of 
its further secretion. 


eres | 


| | 
Adrenal medulla 43 
hy 


Fig: 3.13 Le 


3.9.4 Mammalian endocrine system with refer 


Mammalian endocrine system consists of pitu 
parathyroid gland, pancreas, adrenal gland, thymu 
and patches of tissues in stomach, small intestine, 
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whi 
h. 


Hypothalamus: 


hormones C easing àn 
inhibiting hormones (factors) 
which regulate the release Of 
hormones from the anterior 
pituitary gland. The releasing 
hormones stimulate the release 
of other hormones while the 
inhibiting hormones cause 
inhibition of other. hormones 
f from, the target glands 
respectively. Some of its cells 
secrete antidiuretic hormone 
(ADH) and oxytocin, which are 
actually stored in their nerve 
endings located in posterior 


pituitary gland. 


2... Pituitary gland 

(Hypophysis): 

It is a small pea-size 
structure that hangs from the 
base of the brain. It is attached 
by a short stalk of nerve fibers to 
the hypothalamus. Formerly, it 

l was called as master gland 
because of the influence of its 
hormones on other endocrine 
glands. However, now We know 
that it is itself under the 
regulatory influence of 
hypothalamus. 

The pituitary gland 
discrete lobes an anterior p 
neurohypophysis, each wi 
pituitary has an interme 


The anterior pituitary lob 


are tropic (regulate oth 
hormones are thyroid stimul 

(ACTH) and follicle stimulating 
regulate thyroid glan 


skin, etc. Indeed, very important to 
ch also serves as endocrine organ 


It is an important pa 

rt of the fi i 
eem ous d comoci orebrain which serves às con i ink 
tw rv an mine systems. Its neurosecretroy ce pré aes 


of most of the 
ituitary Or adenohypophysis anda po 
th a different function. In many 
diate or median lobe also. 


e secretions: 


d, adrenal cortex and go 


menti i 
ention here is hypothalamus, a part of brain 


Pituitary 
(posterior lobe) 


Endocrine cells > * 


Nf A, 
Capillary bed » TA 


Pituitary an d 


(anterior lobe) = 
añ y f 
Vein AM 


Fig: 3.14 Anatomical 
the hypothalamus 
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vertebrates including mar 
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The median lobe secr i j 
t etes melanocyte stimulating hormone (MSH), whi 
peptrols darkening of the skin in many vertebrates. In humans very little MS a 
Icertain function is secreted by the anterior lobe rather than median. 


€ posterior pituitary lobe secretions: 


The hormones released from here are actually stored. secretion " 
typothalamus. Antidiuretic hormone (ADH) increases reabsorption of water nts 
he blood by the kidneys and therefore decreases urine output. The other hormone | 

ytocin stimulates contraction of the uterus during labour and release of Milk | 
Pom the mammary glands during breast feeding. 


ome conditions related to abnormal pituitary output: | 


gantism: It occurs due to excessive secretion of STH during childhood or 
blescence. The affected individual attains an immense height. 


tromegaly: In this abnormal condition, the over-production of STH occurs 
"aduit-hood. As a consequence the bones, cartilages and other soft tissues in 
ds, feet and jaws thicken abnormally. 


short due to 


a 


Dwarfism: In this condition the height of person remains ver 
ufficient production of STH during child-hood. 


Thyroid gland: 


The human thyroid gland is located at the base of the neck ir heb 
Trachea. It is bilobed and butterfly like in structure. It secretes 
[tetraiodo thyronine or T4), Triiodothyronine (T3) and calcitonin hormones 


Both T3 and T4 play an important role in controlling the met abol is no he 
body. In.children, they are essential for normal physical growth and mental 


EN 


development. Too much or too little of these hormonal levels in the blobdeàn r 
in serious metabolic disorder for instance in case of low levels of these Dorm 
the blood(i.e hypothyroidism) results myxedema in elders whichis | 

by an over weight, sluggish, dry-skinned, hair-losing, intoleran 
and depressed individual. Often thyroid is enlarged due to lov 
diet. This condition is called goiter. If hypothyroidism coco UR v 
causes cretinism characterized by stunted growth, mental retardat 
facial features. In case of higher levels of thyroid hormof 
hyperthyroidism is produced. It is characterized by-protrus! 
(exopthalmia), increased heart beat, heat intolerance, higt 
profuse sweating, and weight loss. 


Raised blood calcium stimulates calicitonin secretion; 
excess calcium to be deposited in bones. 


¿EN 
4 
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r Mty Ventral view of thyroid Oesophagus "WM 
| | Trachea 7 Parathyroid gland 


Dorsal view of thyroid 


Hypothyroidism 


Fig: 3.15 Thyroid glands 


Exopthalamus 


Parathyroid glands: Wy 


These-are two pairs of pea-size glands located dorsally adjace 
obes of thyroid gland in the neck. They release parathyroid hormon 
€sponse to low level of calcium in the blood. PTH increases reabs 
aleium in the.kidneys as well as it induces demineralization of oste 

pone to release calcium in the blood. 


9, Pancreas: 


Most of the-cells of pancreas are related to its exoc | 
Secretion of digestive enzymes. However, there are patch "um 
own as Islets of Langerhans, which are endocrine gland. ” 
WO distinct types of cell; alpha cells and beta cells, whic 
> Ucagon and insulin, respectively. Both of these hormones p 
"lood glucose levels but their effects are antagonistic. 


Glucagon is secreted in response to the decrease ud 
Set point is about Q@Omg/100ml-As a consequence, "e 
are converted into glucose in the liver to bring its level ba dud: 
. Insulin is secreted in response to higher level S: 5 
Stimulates liver, muscles and adipose cells for uptake of glucose 


Whose 
acids 
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Blucose SIS of Proteins and fats as well as inhibits protein conversion ini, | 
result of th SO stimulates liver and muscles to convert glucose into glycogen, Aa | 
ese activities, insulin lowers the blood glucose level. 
in whi Deficiency of insulin may lead toa fairly common disease diabetes melli, 
ch there is a persistantly high blood glucose level. ; 
i AS a res sis mechanism excess glucose is excreted by + 
kidneys in un gts fear ees of urination increases disrupting the water-solys, 
“ance. Asfa consequence, dehydration develops and victim feels abnormal}, 
thirsty, Without a steady supply of glucose, the body cells start depleting their Own, 
fats and proteins as sources of energy. It resultsin weightloss. Due to the bre are 
down of fats, ketone bodies accumulate in the blood, which turn it acidic, I 
Contributes to water loss and alters the acid-base balance of the body. Such 
imbalances disrupt the function of brain and if persist may lead to death. 


«$99259»*81i 


There are two forms of diabetes, type-I and type-ll. In type-! diabetes, the beta cells are 
destroyed by the lymphocytes. It is a consequence of an autoimmune disorder, frequently L 
followed by a viral infection. Due to the lack of insulin, the patient is treated with insulin 
injections. In type-II diabetes, a more common type, the level of insulin is close to or above 
normal, but the target cells lose insulin receptors so gradually do not take glucose. As the 
affected person grows older, less and less insulin is produced. It is manifested in middle age. 
The victims can lead normal lives by taking low-fat and low-sugar diet and regular exercise. 
"wj. Sometimes oral drugs are administered to enhance insulin action or secretion. 


Adrenal gland: | 


_ Adrenal gland lies immediately above each kidney. Each adrei 
Ponsists of two parts, an outer cortex and an inner medulla. y Q 


gtst PIATI 


Adrenal cortex: 


It works under the influence of ACTH of the pituitary glanc "I 
number of hormones collectively termed as Corticosteroid hor 
important effects on the body's metabolism. Important corticosterc 


Cortisol: 


They are involved in glucose metabolism and are Dr 
fever and diseases. Cortisol promotes the hydrolysis of n 
acids which-are ultimately broken down by the liver into: 
the inflammatory responses and pain. h 


Over production of cortisol results in Cushing's | 3 ' 
obesity, muscle wasting, hypertension and diabetes; 
hormones by adrenal gland occurs due to the destruction o 
known as Addison's disease, which is usu: y a conseq 
process. It is characterized by weakness, weight loss; lov 
blood pressure. | | 


Aldosterone: 


It increases the reabsorption of Na’ and CI ions’ 
blood volume and blood pressure. 
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1 Im = 
> level of sodium ions lavs i 
TPA blood sodium level p ys Important role i ; 83 
lasma protein angiotensin Secrete an enzym Ing the blood Pressure. Dun 
angiotensin in the lungs, Which stimu o 3ngiotensin | ©, the rennin, Which cony uring 
called rennin system. It affects th adrenal co dexi latter is co deed, 
constricts the arteries and the al s pre o release aldosterone Thisig 


When blood sodium level is high dosterone 


O Ways, the 
volume are maintained. S 


i ses | angi i 
ater is l'eabsorb Increased absorption A hlc 
€d, and blood Pressure xd bloat 


pearance of beard) in ladies. lead to masculinization (e.g: 
nal medulla: 


The adrenal medulla is under thei 
secretes adrenaline (epinephrine) pee repi 
nditions of stress to bring about fight or flight resp i n emergen 
ituations. They are also termed as emergency hormones. Epi ne phrine incre dx 
art beat, blood glucose, breathing rate and metabolic rate. It co stricts the blo 
sselsin intestine and dilates those ofthe muscles. E: | 


‘ay » Ji 


Epinephrine is sometimes given by injection as an eme 
arrest, aphylactic shock and acute asthma attacks. 


Norepinephrine functions like epinephrine but its pri 
istain blood pressure. | 


Thymus gland: | 
It is situated in the upper part of the chest, ! 
onsists of two lobes that join in front of trachea. It s 
cuding thymosin that stimulates the a ers 
mphocytes after they leave the thymus. The T-cells 

ses and other infectious micro-organism. 


Pineal gland: l 
, NT E E, It : 

It is a tiny, cone-shaped body mie ie 
onditions of light and darkness as sensed bs à eT 
night. The level of melatonin varies ened 
"nation influence the growth and develop 


' Gonads: ce E 
Testes; The male gonads or testes paper p cles 
hich is testosterone. It stimulates Donea pe arance of 
ondary sexual characteristics such as appi 
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ii) Ovaries: The ovaries secrete estrogen and 


estradiol) maintains female reproductive s | 
ystem and devel Ben N git 
Secondary sexual characteristics in female. Progesterone is primarily a : v] 

preparation and maintenance of the uterus, which supports dis volvi im 
development of an embryo. Srowth ME 


ie 


dinat 
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progesterone. Estro 


3.9.5 Comparison of nervous coordination and chemical coor 
Similarities: 
1. Both are means of coordination. 


2. Both operate under the influence of external or internal stimuli, 
3. Both are involved in homeostasis. 


4. Both secrete messenger chemicals in extra cellular fluids. 


Differences: \yereo™ 
Chemical coordination l i 


1. Slower response, 


Nervous coordination 
1. Faster response. 

2. Communication is electro-chemical. 
3. Occurs by neurons. 

4. Response is shorter in duration. 


. Communication is purely chemical, E | 

. Occurs by endocrine organs. | 

. Response is longer, mostly 
irreversible. 


5. Secretory chemicals are released in! a parti 
blood. z 


6. Chemical messengers (hormones) f4 
are long lasting. " 


4 0) 


9. Secretory chemicals are released in 
extra cellular fluids. 


6. Chemical messengers 
(neurotransmitters) are short lived. 


ANIMAL BEHAVIOUR 
The response of an animal in relation to its nalo 


is. called animal behaviour. It describes the way that an ai 
interacting with the environment. Most of its interactio: 
take place through the medium of behaviour. y 


Itis a matter of common observation that 
constantly with place and time. Moreover, the in 
animal are also subjected to changes, Thus in c 
animals have to adjust themselves by maki 


ape, 


behaviour in relation to the environment. Otherw seth 
The scientific study-of the nature of be 


evolutionary significance in its natural setting is ¢ 
in ethology are closely related to the disciplines of g 
psychology. | 

Behaviour is based on feedback and upc 
coordination that is nervous system and effector o 


a 
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e observing a wide varie 
nuli, one can safely presume 


ause they involve nervous and e genetic basis i 

re found by Stevan Arnold by studying the leeding Drefacences e of behaviour 

and populations of snake species [n California, USA. es of coastal and 
The concept of the-fenetic basis of be 

ould keep in mind4hat many genes are 

as a customarily, behaviour is identifi 

haviour and learned behávio 


simals do exhibit a rangeofac 


haviour is very simple, however one 
ini fact influenced by the environment 


ed into two types: Innate (Instinct 
P1 s: stinctive 

ur. Although this division i$ not clear-cut eus 

tivity m between these two. 


10.1 Innate (Instinctive) Behaviour: 


Innate behaviours are automatic, pre» programmed, genetically determined 
eredtype activities, which do not involy i 


e any learning. 

These behaviours are performed in reasonably complete form when an 
jal is exposed to the proper stimuli. Most instíncts are adaptive in nature, and 
riking examples are web spinning of spiders, the communication of honey-bee, 
ic smiling of a baby while looking at the face of someone, etc. Innate behaviour 


an be categorized into following types: Kinases; Taxes; Reflexes and fixed action i 
atterns. 


Kinases: 


[tis an orientation behaviour in which animal exhibits random movemer t 
particular stimulus. In this kind, the rate of movement is related to the intel sity 
the stimulus rather than its direction. For example wood-lice move 
uicklg in dry conditions but slow down and stop in humid areas. 


) Taxes (Sing. Taxis): / 
Itis another orientation behaviour, which is related to the c ecti 
timulus, Themovement towards the stimulus is called positive taxis while aw: 


om the stimulus is negative taxis. For example, a moth flies towards th 
positive photo-taxis. 


) Reflexes: 


It is the movement of a body 
art, such as. knee-jerk, blinking of eye 
with-drawl- of hand from a hot 
bject, etc. These are -stereotyped, 
hort-lived, rapid, responses mediated 
"y nervous system. 


7) Fixed action pattern (FAP): 


This kind of highly stereotyped 
nate behaviour is triggered or 
eleased by an external sensory 
'imulus known as sign stimulus or 
leaser, A classic example is studied 
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n maj ks other males th 

ter, e three. y pined Stickle m ich attacks other males that e i 

à Titory. It was Pr" that the releaser ofthe attack is the red belly of the i ind Ys ; 
10.2 Learned behaviours: Nos 


s permanent change in behaviour, which oc «) 
result of oe more mer mom the innate behaviour in being acq cng | 
MOdified from ex ce. It permits an animal to adopt quickly to ems. e woy, | 
Circumstances. here are "different types of learned» behaviour, such” ¡eme 
habituation. imprinting, classic conditioning, operant conditioning . IN ma 


learning and insight learning. 
(i) Habituation: 
It is the type of learned behaviour in which animal stops respondi y ma? 


repeated stimulus, which is neither beneficial nor harmful, It is the simples is Y 
leamicd bebavigur. For example, birds feeding along a road sidé or perchedion , | stif 


gr tree along a busy highway habituate to the cars and buses passing at a fewi, rew 
city dweller people habituate to night-time traffic sounds; and country dwelle,, util 
the choruses of crickets and frogs. jat 
Imprinting; \ 

ft occurs during very early stage in the life of birds and mammals: 

s period called sensitive period, the animal is primed to learn a Specii y 
formation, which is then incorporated into an innate Bebeviaus. The 
mprinting was coined by Konard Lorenz in 1930 while studyin | 
foumd-that ducklings follow the first large, noisy, 1 

hatehing. There after, they will continue to follow the 
mother is there. 


(iii) Classic conditioning: 


In classic conditioning or 
association conditioning an animal 
Jearris-to give a response to an irrelevant 
Stimulus: t is associated with reward or 

punishment. Ivan Pavlov, a Russian 
Physioldgistpin 1902 performed classic 
experimentan digestion in dogs. Pavlov 
first placed-dried meat powder into a 
dog's mouth causing release of saliva. 
There after, he Tang a bell just before 
presenting meat powder. The process 
was repeated several time. Later the dog 
started salivating at-ringing of the bell 
rather than seeing the meat. 


(iv) Operant conditioning (trial and erre 


In this kind of learning an animal lee 
(such as pushing a lever etc) to receive an aw 
psychologist, B. F. Skinner developed a 


experiments on conditioning with hungry pig 
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lever which operated a food s 87 
ample of food was delivered. AO: When the lever was pressed by th 
er, the hungry animals learnt to press the le y the animal 
ver at 


Latent learning: 


The ability of rats to find their 
y in underground tunnels is ve 

narkable. If afat is placed in a 
ize, it was observed that using its 
tural ability, the rat Very soon 
ids its way out of the maze without 
sing rewarded at the end of the 
ize. So this type of learning which 
not associated with a particular 
mulus and is not normally 
x arded or punished, but is 
ilized in different situation at a 
ter time is called latent learning. 


ri) Insight learning (reasoning): Mah. wars. 


Solving a problem without trial ing i 
and error learning is called insight learni 
is the most developed form of learning behaviour. The clasik Mns id ie which y 


onstrated insight learning was performed on chi : 
impanzees. Presen ith | 
| ch of bananas hanging too high to reach and few boxed some. kie à 
led up boxes to make a stand for themselves to reach the bananas. 
| 


10.3 Biological rhythms: | 


Some organisms do some activities at regular intervals irresp 
ason or day-length. This kind of behaviour is called time biology 
hythms. It indicates the existence of a biological clock within th 
pending upon the external or internal regulating factors, the bi 
in be differentiated into exogenous rhythms or endogei 
spectively. The exogenous rhythms are controlled by externa 
hour cycle of light and dark. On the other hand, the endo 
ntrolled by biochemical and physiological changes v 
‘number of examples of rhythms, it seems to be the blen 
dogenous rhythms. Some examples of rhythms are given. 


inual rhythmical behaviour: Í á » 
reeding seasons: Many animals do not breed all thej and. ' 
ung ones in season favourable for rearing and feedjng. . 
annual migration: Salmons and eels migrate betwee 

ore than once in their life cycles. A. number of birds i 


y (Circadian) ryhthms : Animals are active foi F n 
Jr example, some function at dusk or dawn (e 
octurnal) and some in the day (diurnal). 


Researchers have studied human circadian 
comfortable, deep underground quarters, whe 


Á ie gnus Siti, 


(UMS 

y | : aM. 

AA" d ' ) 1 y 
& T 
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ted that humans seem to have a 
vari..tions. pe 


or hedules with no external clues. It was no 
about 25 hours but with much individual 


KEY POINTS E 
* Two major types of control. mechanism are found. in living Organism ; 
chemical control and nervous control. ^ 
* Chemical messengers are called hormones and the plant hormones , 
; called phytohormones. | 
* Movement occurs in response to stimuli. 


Tropism is the growth response which results in curvature of plant organs |. 
B 


* 

+ In nervous coordination, communication takes place by electro-chemic; Y 
method. | 
Nervous coordination is the fastest way of communication. 

+ A neuron consists of soma, dendrite and axon. po, 

| 

* Automatic, involuntary responses under the influence of stimu ali i a 

reflex action. 


+ Cerebral cortex is the largest and the most com 
* Spinal cord links autonomic nervous system witl 
* Autonomic nervous system is differentiated in y parasyn 
sympathetic nervous system. | 
* Parkinson's disease is caused by degenera ioi 10r d 
the basal gangliain brain. 
+ Neurotransmitters, pheromones and horn 
chemicalmessengers. | 
Responses of an animal ín) shod | 
animal behaviour. 
Innate behaviours are automatic, 
determined stereotyped activities. 
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Encircle the most Correct choice: 


i) Myelin sheath is formed by... — 
a) Neuron > — 


> b) Receptor" A 
uroglía NC 
ii) Depolarizatio E | 


4) RMP 
p. Synapse | 


iii / For the impulse to transfer from presynaptic fo pòst- eat 
f |_ neuron, the substance required is 


Y a) Sodium 


a None of thése, , y. 


b) Potassium e ) | \ 
e) Proteins Ud} Cálcium qi 
iv)», Hypothalamus, amygdala and hippocampus are partof ^. 
©. LayLimbie system -~ bJTh N 
< c)Corpus callosum p F Reti ular formati haga 
+ : | Brpind stem consists of _ t E El 


d) Pons-Midbrain-Thalamus 
vi) -—ADH and oxytocin are produced by 
v" terior pityjtary b) Poste 
pineal gland PP. 
Mae cortex and Pos sec 


Knee-jerk is an example of Ee 
a) Taxes i 
c) Learning 
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COORDINATION AND CONTR, 
* Write detailed answers ofthe following questions: 
i) Explain the mechanism of development and transmission of nen, 
impulse. 
ii) Discuss the anatomical and functional parts E human brain. 
iii) Explain hormone action. | 
iv) Discuss the regulation of glucose metabolism in the body. 
v) What is learning behaviour? Discuss its various types with examples. 


vi) What is innate behaviour? Discuss its different categories with examples 
vii) Explain the responses ofthe plants environmental stresses. 


3. Write short answers of the following questions : 

i) Write a short note on reflex action. 
Distinguish between CNS and PNS. i 
What is a receptor? What are the different types of receptors? 
Write short notes on Parkinson's disease and Alzheimer's disease. 
Distinguish between peptide hormone and steroid hormone. 


Write short notes on gigantism, hypothyroidism, dwarfism ani 
Addison's disease. 


Distinguish between innate and learning behavio 
What isimprinting? 
Distinguish between auxin and gibbere 
x) What are the 1st and 2nd line of defence f pl 
Xi. — Howplantsrespondtohighsaltstress? _ 
xii = Why high heat stressed the plant? 
xiii) How plants cope with herbivory stress? l 
xiv  Whyethene is considered as fruit ripeni g hori 
xvj Hew plants cope with cold stress? 
4. Define the following terms : 


i) Phyto-hormoné | ài .. Biolog 
ii) ^ Circadian Rhythum /. '( iv) | | /Iphbte 
v) Myclinsheath-. vi — Nerve 
vi) Goitre — PHI Neu 


ix) Meninges x) Rece 
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Life once emerged in this biosphere has been continued from parent 
organisms to the offsprings through a vital process, the reprod! ction which also 
Ensures continuation of species itself. | 
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life; The ia that living things come from other living things and only life he 
5 A, er ones are called parents and-the newly formed are called progeny. Te 
- Oy which living things produce more of their 6tn.kind is called reprodu 
i *production is not orfy vital for the life of an organism itself but it is much MO, 
Mportant for the continuity of ffs race. It is the process of continuation of life With. 
res Start Repfoduction performs yet anotfierimportant function Os(ransmisaj, | 
genetic inforfnation from gne generation to the next. 
Through nafural selection over millions of years, a variety of ~~ €voly 
in whith organisms reproduce their own kinds. Thereare, ile. po S (i) 
ways Asexual rapre@tiction which-requires-only one paro- - halo A 
ingividuals by mitotic division. As a result of which offspring uw» pou 
and genetically identical. t takes place by number of ways + ys adn wh NE struc 
fissian vegetative propagation, apomixis etc. and the sexu rep " . ich $ ice 
requires two parents give rise new individuals by fusion of oe celis calle; N un i 
gametes. Asa result of which variable ofísprings are produced. It is alSo proved inf \ Se 
the light of Quranic verses 


© man kind! Be careful of your duty to your Lord Who created you from q 
single soul and from it created its mate and from them twain hath spread 
abroad a multitude of men and women. Be careful of your duty toward Allah ín 
Whom ye claim (your rights) of one another, and toward the wombs (that bore 
Lo! Allah hath been a Watcher over you." ya 


in unenvironment, Another benefit of sexual reproduction ig 
which can disperse to new locations and can also wait | 
envronmental conditions have improved. 
Ancmedvantage of asexual reproduction is that t 

wumbDer very rapidly which are morphologically and g 
purent. Fits blocks the procéss of evolution and adapta 
sutyival of species at any stage. Man uses this method fe 
typewf crop ordeveloping clones by tissues cultures. 
Mitosis is thesbasis of asexual reproduction. It i 

when a pretozoan(undefgoes binary or multiple fission, 
branch and'when rewsplams develop from vegetative € 
Mitosis ensurés, that the chrórmósome gorüplemen 
constitution, of the offspring is thésa meas thé parent's. 


In animals meiosis'eecurs in the formation.of 


ovum fuses to form zygote. This develops into an adul E 
fertilization the nuclei of the two gametes fuse to form t] 


A. | REPRODUCTION IN PLANTS 


There are two types of reproduction found in p 
reproduction. 
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Naturally, plants reproduce 

i Tu as T; 
d apomixis but artificially they can rj re spores by vegetative propagation — | 
] 


iture methods. Both natural and 


asexually b : > 
gle parent and haploid gametes y by cloning and tissue 


artificial asexy à y 
are not involved ia ee P POR require only a Y 


Natural methods of asexua] reproduction: 
In nature, plants reproduce asexually by following method: 
y foll ods. 


By spores or sporulation: 


During alternátion of generat; 
ivide fürther mitotically wed AERE plant produce haploid cell by meiosis, 


A single mushroom may produce 500,000 spores a minute at the peak of its production, 


ii) Vegetative propagation: 
In-general, vegetative propagation invol i s 

P? volves the separation of a part of the 
arent plant which then develop into new plant. Almost any part, root d leaf o1 
ud may serve for this purpose. They are often highly specialized for the tas 


ear little resemblance to the original plant organs from which they evolve 
u we ' "m 


otatois actually a modified stem. In some plants, to ensure the continued sürv 
f favourable genotype, organs of vegetative propagation also act as perez m 
rgans, which lie in the soil over the winter. | 


iii) Apomixis: 


An entirely different mechanism of asexual reproducti on has 
andelions and some other plants, which produce seeds withou 
eing fertilized. This asexual production of seeds is called ag 

the ovule gives rise to the embryo and the ovules mature i at 
he dandelion are dispersed by windblown fruit. P^ La y 
2. Artificial method of asexual reproduction: 

| . pA Y 

Plantmay asexually reproduce by different techm é ues. 
With the-objective'of improving crops, orchards, amd ornar 
human have divides various “methods for LI o 
reproduction. Most of these methods are based on thes 
adventitious roots or shoot$-— MS — 


(i) ^ Bycutting: | 1 

Most ‘houseplants, woody ornamentals and © 
reproduced from plant fragments called cutting 1n * 
cuttings are used. At the cut end of the shoot a mas 
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cells called a callus forms, and then adventitious roots develop from the « allus, if y T 
the shoot fragment includes a node, then adventitious root forms without a callus Ch y 
tage. Some plants including bryophyllum can be propagated from single leaves yt 
rather than stems. For still other plants,-cuttings are taken from specialized f pe 
storage stems. For example; potato can be cut up inteseveral pieces, each with a peit, 
vegetative bud, or eye; that regenerates a whole plant of ye 
ez 
(li) Tissue culture (test-tube cloning and related techniques): sd À 
leritechnologists have adopted test tube methods to create and clone novel a 

plant varieties. By thismethod, a groupof genetically identical offspring produced fu 
by asextial method called clone. lt is possible to grow whole plants by culturing qe t 
smalléx-plants (pieces-of tissue cut from the parent), or even single parenc hyma en 

cells; ón an artificial medium containing nutrients and hormones. The cultured 1 

cells divide and form an undifferentiated callus, when the hormonal balance is 42 

manipulate the culture medium, the callus can sprout shoots and roots with i) 

milly dMerentiated ci lis. The test tube plant lets can then be transférred to soil, 

A ; y continue their growth. A single plant.can be cloned into thousands of ne 
s: b bdividing calluses as they grow. This method is used for propagating we 
sani :O for « loning pine trees that deposit wood at un usually fast rates. | ii) 

Pl. tissue culture also facilitates genetic engineering in plants. Most 


iqjties for the introduction of foreign genes into plants require the use of Small 
tissue or single plant cells as the starting material) Test tube 
3 it possible to regenerate genetically altered plants from 


it ceil o which the foreig Fo 
searchers have used recombinant DNA technology to transisi gen 
tein int tured cells from a sunflower plant. 
i üuques known as protoplast fusion is being 
e methods to actually invent new plant varieties 


plant cells that have had their cell walls reg 
Í plasts can be screened for mutations] 
tura] > of the plant. It is also possible in sg 


protopiasfs from different plant species that would 

neompatible and then culture the hybrid protoplasts eact 
can regenerate a wall and eventually form a hybrid plang 
nethod 3 been a hybrid between a potato and a wa 


nightshade. The nightshade is resistant to an herbicidi 
kill weed: hvbríds are also resistant and-this 
potato field with the hérbicide without killing the pal 


Advantages and disadvantages of tissue 

There are two main advantages of the 
generation of plants foragriculture or hortict 
grown in sterile controlled ensuring a muci 
plants. These plants can all be identical tht 


Another advantage of this methg 
are in sterile conditions, which are cor 
which they have developed defence 


SA, * 
o t4 " 
o ie 
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Second advantage is 
g. production of shikonin i 
urns, has been produced 2 a dye used in s 


E due produced by 

| £d out to b ri 

wE SEXUAL REPRODUCTION UN 
Sexual reproduction is 

am j i 

DAA o ej Mt are of reproduction of getting. am individual from 


cell 
ete or ovum as a result of fertili E male gamete or sperm and female 


4.2.1 Different types of sexual re 


Isogamy (Iso = same, gamo 
A simplest for 
wellas physiologically 
i) Anisogamy: 
A kind of sexual re 
physiologically dissimilar g 
li) Oogamy: 


p^ g which morphologicall a 
Similar gametes fused to form zygote. T ee 


production during which morphologica 
ametes fuse to form zygote. 


A kind of sexual reproduction during which two fusing ga 
morphologically as well as physiologically dissimilar. 


/  Heterogamy (Heteros = different, gamos - unio 
During a course of evolution, a very successful r 
volved in bryophytes in which there is small flagellated mé 
perm fuses with large, non-motile food filled female gar 
ormzygote: 
1.2.2 Salient features in the life cycle of gymnosperm 
1) The main plant is diploid and a sporophyte. 
ii) There is heterospory as two types of spores/áre pr 
iii) ^ The functional megaspore develops to form ii 
phyte which is permanently lodged withi1 s 
iv) ^ Female gametophyte consists of two to f. ve 
single ovum. - 


v) Each microspore develops into another mir iat 
consisting of stalk nucleus, tube nucle S, ! 
prothallial cells within an elongated pol 


vi Fertilization takes place within sporo : | 
vii) After fertilization, megasporangium give 
viii) Seed undergo epigeal germination to fork 
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2.3 Sexual Reproduction in flowering plants: foe 


Separa Flowers develop from compressed shoots with four whorls of modified le 


a 
j Aveo) p 
rated by very short internodes. These four floral leaves, in sequence from y 
(Fig: de to the inside of the flower, are the sepals, petals, stamens and carpet | 
- 4. 'A 
Development of female 
(Pollen grain) o Qamefophyte (Embryosac) sor 
p 
Ae 
Pollen sac d 
(sporanglu g 
Ovule BE 
Sporangium 2 
Microsporocyte Megáisiporocyté 
MEIOSIS 
Microspores (4) 


Each of 4 microspores 


Thestamens and carpels of flowers contain the 
respectively, the chambers where micro and mega s 
These spores develop into male and female gametophyte 

The young mále gametophytes are sperm containir Y germina 
grains which form within the chamber of anthers at the tips of stan 
pollen grains after pollination develop into male gamete ing pol 
male gametophyte. The fémale gametophytes àre egg co 
embryo sacs. Embryo sacs develop inside. structures 
enclosed by the ovaries (the bases of carpels). Thus.st 

reproductive organs of flowers whilesepals. and petals ar 


Numerous floral variations evolved duri g 
angiosperm history. In certain flowers one or more ol 
sepal, petals, stamens and carpels has been 


distinguish between complete flowers those having al 
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"vers those lacking one or more of 
i a incomplete flowers lacking Betalas For BLUE For 


97 
example most cases 


Flowers are determinate shoots; their apical y 
after the flower is formed. Most esu meristem does not continue to grow 


growing continuously. Ive shoots, in contrast; are indeterminate, 


Anther of stamen is micros 
icrospores which develop i 

he other hand ovary of 
responsible to produce 
bryo sac. 


a 
ollination: US 2 > 


Pollination occurs when pollen grains released from anthers ; 
yind.or animals land on the sticky stigmas (though not necessarily on th 
ower or plant). EG 


For the egg to be fertilized, the male and female gametophytes mus 
d'unite their gametes. The first step is pollination, the placing 
igma of a carpel. Some plants including grasses and many 
ollinating agent. They compensate for the randomness í 
eleasing enormous quantities of tiny pollen grains. At certain 
ir is loaded with pollen as any one plagued with pollen a i 
giosperms, however do not rely on the aimless wind to carry 


ith animals that transfer pollen directly between flowers. - Zh 


The shift-from wind pollination to insect pollination among the an 
angiosperms was:an important element in the evolutionary succes: 


šelf pollination: | PUT | 
Transfer of pollens from stamen of Tq to stig nao 


other flower but present on thé same plant. ^ 
TOSS pollination Enn ee 

Transfer of pollens from the stamen ofa flower tot 
resent on another plant for cross pollinations, two plant 


| Some flowers self-pollinate, but the majori 
"echanism that make it difficult or impossible for a 1 
arious barriers that favour cross pollination contr! 
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ious plants 
ent parents. Dioeci ¡3 
viaa, being either staminate , 


iffer 
ensuring that sperm and eggs come Se 
Course, cannot self- pollinate because perd: the stantima and carpels mature 
diffe nen some piant with kn T sollinated by animals and UN 
arcent tings Many finger CONI Ma ollinator could transfer pollen fro 
arranged ipSuch a way that it4s unlikely £ p flgwers are self-incompatible. i 
or thi stigma of The, sine flow ee o pen astigma/of flowers on the Sam, 
polle 6 ains fronyffiibathet ——— d din completing its developmen | 

ws : H 1 a i e 

planf, a-bióo-chemicál block prevents the p 
and fertilizing an cgg 


Self-pollinated angiosperms 
lo produce large numbers of 


relatively uniform habitats. 


rc 


Í lective pressure 
t where there is a Strong se 
SUMA UANO individuals adapted to particular 


Pollen tubes grow down the carpels and discharge cr rye ac ARIS 
letting in the fertilization of eggs. Each zygote gives rise o a 
erhi vo grows, the ovule develops into a seed. Pa, enn Me Es. Phe a 
develpps into a fruit containing one or more seeds, E AE if depo b : 
Fniits, carried by wind or animals, help in the dispersal o A 

sufficiently moist soil, seed germinate; that is 
their embryos start growing into seedlings, a 
new generation offlowering sporophytes. 


i Role of pollen tube: 
| Pollen tube acts as a vehicle for 
| spe ria: Ihe evolution of pollen tubes 
parallels the evolution of seeds. The egg 
produced inside an ovule is very well 
protested in the ovule (megasporangium). It 
i$ so weil^protected that a flagellated sperm 
would not have the slightest chance of even 
reaching an egg. This obstacle has been 
overcome bythe development of pollen tubes. 
i. Development of male 

gametophyte (pollen): 

Wifhin/ the... micro Sporangia 
(pollen sacshof an anther .dipipid cells called 
microspore mother cells undergo mé€idsi§, 
each forming Your haploid micrespores 
(Fig:4.2). Each microspore-eventually divides 
once by mitosis and produces two cells, a 
generative cell and a tube cell. The two celled 
structure is encased in a thick, resistant wall 
that becomes sculptured into an elaborate 
pattern unique to the particular plant 
species. Together, the two cells and their wall 
constitute a pollen grain or immature male 
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etophyte. After pollination and germi 
ature male gametophyte. The tube cell fot 


e generative cell divides to form two sperms. S : 
ongated pollen tube containing two WE PERIetes. ana bene eo 


Development of female gametophyte (embryo sac): 


tion each microspore dev 
elop to form 
ms pollen-tube with nucleus at the tip. 


amete, and two cells called synergid 
> three antipodal cells. The oth 
artitioned into separate cells but s 


he'embryo sac. The ovule now consists of the embryo sac (female gametophyte) 
d'the integuments protective layers of sporophyte tissue around the embryo sac, 
. M. Double fertilization gives rise to | 
the zygote and endosperm: 
A pollen grain produces a tube at 
figma when absorb nectar that extends 
own-between the cells of the style toward the 
vary (Fig: 4.3). Directed by a chemical 
actant, possibly calcium, the tip of the 
ollen tube enters the ovary, probes through’ 
@micropyle (a gap in the integuments), and 
ischarges its two sperm within the embryo 
ac. One sperm fertilizes the egg to form the 
gote. Th@other combines with the two polar 
üclei tofform a triploid (3n) nucleus in the 
entre of the large.central cell of the embryo 
ac. This large cell will give rise to the 
1dosperm, a food-storing tissue. The union 
two sperm cells with different cells of the A 
bryo sac is termed double fertilization. 
ouble fertilization. ensures that” the > 
ndosperm will develop only-in.oyules where— a 
€ egg has been fertilized, thereby preventing 
iglosperms from squandering nutrients. 
er double fertilization, the ovule develops 
ito a seed, and the ovary develops into a fruit 


ied the seed (or seeds depending on 
becies). 
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4.2.4 Structure of the Mature Seed: 


During the last stages of its maturation, the seed a Its Wa oA 
content is only about 5% to 15% of its weight. The nee its enlarged Ems. à 
developing until the seed germinates. It is surrounded A SN nied pledo a t 
by endosperm or by both. The embryo and its food supply libe sean Yag! uer 
coat formed from the integument of the ovule, the progenitor K $ 


We can take a Closer look at one 
type of dicot seed by splittthg open the 
seed of a copfmon bean (Fig: 4.4). At 
this stage the embryo. i$ an clongate 
Structure, the dmbryonic axis, 
attached to fleshy cotyledons. Below 
the point at which the cotyledons are 
attached, the embryonic axis is called 
the hypocotyl (Gr. Hypo = under). The 
hypocotyl terminates in the radicle, or 
embryonic root. The portion of the 
Embryohic axis above the cotyledons is ~, 
the epicotyl (Gr. epi = On or over). At its Fig: 4.4 a | 
tipis theplumule, consisting of the shoot Relation between a pea flower dnd a fru | 
ip witlíh pair of miniature leaves. | 

The seed of a monocot has a single cotyledon. Member: of 
inclo@ing¢orn and wheat, have a specialized type of cotyledor A 
(L. Seutell = small shield), a reference to the scutellum 
very to, with a large surface area pressed against t "m 
scujellunt absorbs nutrients during germination. T 
enclosed by a sheath consisting of a coleorhiza, which c Ve: 
and a coleoptile, which cloaks the embryonic shoot. 


INFLORESCENCE 


Mas the mode of branching of floral axis haw 
inflorescence may be racemose or cymose. In raceme 
called peduncle continues to grow. The flowers deve 
and openingCflpwer is centripetal. Whereas in cym 
soon steps growing. The flowers develop in basipeta 
flower is Centrifugal, 1 


Catkin is another kind of inflorescence in which £ 
(Mulberry) whereas in s dix, flona PER which flor 
called spathes (Banan =$ ire Covered o 


Peduncle shortened: Corymb is an inflo 

re ' 
unequal length lower having large pedida Gna I 
when pedicels are of same length of appear to arise | 
known as umbel (corriander). 43 
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lucre. The florets are commonl of two ki 
np shaped) and disc- florets [central ons 
rigold etc. 


Raceme of dwarf Gold mohar Spikelet of grass Female catkin 


Fig: 4.5 Raceme inflorescence 


pikelet Inflorescence: It is a kind of racemose inflorescence. Th 
acts at its base called glumes. The lower two without flowers e 

nes. The third glume has flower in its axil and called Lemma. 
mma, there is small bractocole called Palea. Flowers, are 
spective lemma and palea. This type of inflorescence is c 
ily Poaceae. 


3.2 Kinds of cymose inflorescence: 


niparous (Monochasial) cyme: Main axis soon ends into a 
y one lateral branch at a time ending in a flower. P 
anches again follow the same mode of producing flowers 
ranches are produced on alternate sides, it is called seo 
rget-me-not). Whereas, if the succeeding branches are prog 
called helicoid cyme (sundew). f 

e 
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Bipar . Main axis soon termi i i jasmi 
"T doni ages In rs err e aucceeding flowers (Pink night- Jasmine 


4.4 SPOROPHYTE AND GAMETOPHYTE GENERATIONS ALTERNA, | 
IN THE LIFE CYCLE OF PLANT — 9M 

In ch lass X] uowhwvedensaed abon! p angicepe d Gr 
chapter 9 (class The life cycles of angiosperms and oth, 


plant from utionary perspective. ber r s ; 
plants are hare e by Hia alternation of generations, in which haploid (n) and 


diploi ations take turns producing each other (fig: ates ics diploig 
"cakes d A. asabi produces ha ploid spores by mgiosis pores cines | 
mitosis, giving rise to-multicellular male and female gametop he Sass qe 
generation. Mitosis if the-garietophytes produces gametes wan, Sar CBES, | 
Fertilization results inm-diploid Zygotes, which divides by mitosis ie QA ne 
sporophytes. Fig 4.7 follows the main stages of the angiosperm > cycle. In | 
angiosperms, the sporophyte is the dominant generation in the pa at it is the 
conspicious plant we see. Gametophyte became reduced during evolution to tiny 
structures totally contained within and dependent upon their sporophyte parents, 


Per Puy P Rd 


E ¿AN 


Germinated pollen grain 
(male gametophyte, n) 
on stigma of carpel 


Sporo (2n) Ovary 
plant with flowers 


Egg (n) 

— — Spem (n) 
—~o—_ A. 
1 Germinaling Q— 0) e ii 
(develops from ovule) eae 


Fig: 4.7 Overview of angiosperm life 
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ES SEED DORMANCY 


ormancy; seedlings are 
eting vegetation. Where 


weakened by chemical attack as they pass through 


d thus are likely to be carried some distance before 
| m 


à animal's digestive tract an 
erminating. 


The length of time a dormant seed 


irminating varies from a few days to decades or even longer, depending on the 

ecies and environmental conditions. Most seed are durable enough to last a year 
two until conditions are favourable for germinating. Thus, the soil hi is.apoolof | 
ngerminated seeds that may have accumulated for several years. This is one - 
ason vegetation can come back so rapidly after a fine, drought, flood CN me: 
herenvironmental disruption. A 


e, 
edless fruit-parthenocarpy: Á 3 RY 


In some plants fruit formation takes place without the proces: 
llination and fertilization such fruits are always seedless 
henocarpic fruits (parthenos - virgin; carpic = 
enoearpic fruits are quite regularly produced in such et 
ana, pine-apple, some grape and orange varieties. >" 
Treating unpollinated flowers with some phytohorm r 
3) can induce parthenocarpy. Horticulturists to brin gal 
mmonly use it. It is thought that under natural conditions 
elf produces the hormone that stimulates the ovary to develop 


rmination: | 


.. It is the condition of breaking of dormancy, of see 
chis the start of the life ofa new young plant. Seeds can 
,,,EPigeal germination (Epi = Above; Geos = Earth) 
nng which cotyledons are carried above the soil - 
Pocotyl (the region of the axis just below the cotyledo 
ledons come up above the soil, they become f 
pearance, e.g. Castor oil seed. 


remains viable and capable c 
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ii) Hypogeal germination (Hypo = Below; Geos = Earth) is a king "F 
ue B 

a 


germination during which cotyledons are seen to remain inside the soil. It jg d 
rapid growth of epicotyl (the-region of axis above'the cotyledons) e.g. Maize. yy 
pea, gram etc. 


iii) ^ Viviparous germination is a type of seed-germination in which "a ts 
germinates inside the fruit while still attached to the parent plantand Douris, pr 


by it. The radicle elongates, swells in the lower part and gets stouter. Due to al 
increasing weight ofthe seedling. It separates from the mother plant, falls vertical Mornin 
| B d ric 


in the'soft mud below and gets embedded and start growing. ^ 
This type of germination is found in those plants, which grow. in salt lake, variety. 
marshy places and coastal regions e.g. Rhizophora, Coconut, Palms etc. "| game y 


EYJ TRANSITION TO FLOWERING STAGE do 


From seed to seedling: 
Germination of seeds depends on imbibition. Imbibing water causes i 
seed to expand and rupture its coat and also initiates metabolic changes in thy 
embryo that cause it to resume growth, enzyme begin digesting the Stray, 
3) materials of the endosperm on cotyledons and the nutritrient are transferred to the 
owing regions ofthe embryo. 
wl The first organ to emerge from the germinating seed is the radicleptp 
embryonic root, Next, the shoot tip must break through the soil s Hace. 
Stimulated by light, the hypocotyl straightens, raising the cotyledons and epico yu 
Thus, the delicate shoot apex and bulky cotyledons are pulled above groun 1. The 
epicotyl now spreads its first foliage leaves, which expand, become greern;-aná 
begin making food by photosynthesis. The cotyledons shrivel and fall aWay from 
the seedling. / 
Germination of a plant seed, like the birth or hatchi 
critical stage in the life cycle. The tough seed gives rise toa rag 
be exposed to predators, parasites, wind and other hazar 
small fraction of seedlings endure long enough to b 
Production of enormous numbers of seeds and fruits c 
against individual survival and gives natural selection am 
the most successful genetic combinations. However, thisj 
of reproduction in terms of the resources consumed in^ 
Asexual reproduction generally simpler and less hazafdot 
sexual reproduction, isan alternative means of plant proj 
After germination, phase of primaty growth occur 
meristem through mitotic cell division. Young seedling i 
soft stem and leaves. Some plants undergo to secondag 
they increase in their girth, These-growth regulated by 
Auxins upto stipulated time. Then other hormones be 
reproduction parts at plant i.e. flower especially the hori 


Annual plants complete their whole growth cycle within a sin g 
only once, after two seasons of growth. Perennials, which may b 
flower repeatedly once they begin to do so and live for an indefini 
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of temperatur 
ned ei me iper e on the 
other role i.e, vernalization which may M 


E hs 4 , seeds) in the winter varieties Simi 

anial, like turnip sugar-beet, wi varieties. Similarly a 
| : ‘ > , Will not produc flowers i > 
ater temperatures. epr ve s if not exposed to cold 


E ¡Abe work of Gassner, Lysenko and others in Russia showed thatthe 
ids of winter wheat varieties, which are just beginning to germinate, are 
gjccted to low temperatures of 0,.5°C for a few weeks and thensox iy 

ar the fruit in the same year. In other words, they will E 
leties. Similar effects of low temperatures treatment hav 


duction. It is now understood that certain physiological pre 
is phenomenon, which induce flowering. A 


å 


EJ PHOTOPERIODISM | _ 
In general terms, this is the influence of the relative} 
the activities of an organism. Although the best 

my other responses in both animals and plants are 
duration ofthe photoperiod. 


On the basis of their differing responses to ig ht and | 


Those that require short days and oni 
ample, chrysanthemums, poinsettias, cockl P. 
en the light period is shorter than a critical l 


klebur this is 14 ' hours. 


Those that are indifferent to day-length, 
ato and cotton. 
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, wg 
From the leaves, the message is transmitted to the buds where flo Y T^ 


formation is initiated. That the message takes the form of à hormone has W cin 
demonstrated by indigenously grafting two short-day plants together, A Play ait 
Which has been allowed to flower-by-exposure to short days is Joined to anoth | tpe 
plant which has been prevented from flowering by being kept in long. ! E 
conditions. The resuft is that the latter blooms. The hormone has been Name es 


florigen, but sofër it has not been isolated, af 
4.8.1 Mechanism involving light quality and biological clock: F 
T6 measure daylight, a plant needs some sort of metabolic clock to measy, | o 
time (how longit has been Tight or dark) and light detecting system to se, the| | 
clock. Virtually all organisms have an internal biological clock that in SOME wa, th 


A : : ay | 
fustially poorly understood) measures time even without environmental Clues us 
However, environmental clues, and particularly light, can reset the clock. 


4.8.2 Flowering hormone florigen and phytochrome: 


Many plant processes are influenced by light. Before a plant can respond ty B o 
variations in light intensity, duration of wave length it must first detect the. di 
changes, some form of photoreceptor is necessary if a relationship establish 
between a pigment called Phytochorme and a number of light induced. plan 


re ST JOSES 


Phytochrome, isolated in 1960, exists in two intercom ertible forms 


Phytochorme 660 (P'*): This absorbs red light (Peak absorp 
wavelength of 660 nm) I:S4 "a 

2) ... Phytochrome 730 (P™): This absorbs light in the far r 
spectrum (Peak absorption at 730 nm), $00 Y 


Phytochrome comprises a protein andsa nigment 
throughout the plant in minute quantities, being most cónce 
tips. The-action of two forms are usually antagonistie 
respongeyP”” inhibits it. The various effects of the twoff 


Table 4.1 Summary of the effects of red 1 ght 


Red light effects 
Phytochfme 660 changes td phytochrome 730 


(Lactuca) 
| 


Causes epicotyl (plumule) hook to unbend 


Maintain epic 
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4 ! this 
timulus is detected by the leaves i v “Pex, experiments confirm that | 
, ight 
ubjected to the appropriate me cases only a sin 
| ee ae Ben thi stimulus gle leaf needs to be . 


means, this message is assumed to be ahoonene plants co-ordinate by chemical 


In vitro said to4s€ a biological techni ortance: 


JeS OF process; perfömagd living 

| irorunesc aa per 'd outside a 

eth din pm v Ms Ceo of ğpienti uipment. 

em in a stiitable nutfient solutlen Wthis is done e iyy 
sually will develop itrfo à mature embryo. When an ova 

xlacedfn/a nutrient sONition, it exhibits complex nutrient requirements.) 
Once the embryo is mature, it is poifit ont, 


< 

nm 
R 
E 
5 


e, * 


lopagent will ie: even if the 
ssary minera) nu vents. In addition young embryos will 
they aire supplied th substances that the embryo ne 
e older an isolated embryo is, thé better its chances 
survival'will be, 

Embryo culture techniques are important in the devel 
ey Atow the development of plants with a much wider ray 
ulMtbepossible of the embryos remained attached and deve 
e chances of survival for unusual genotypes are greaterin 


REPRODUCTION IN ANIMALS j ¡8 i A "ny 
The process in which one or two parent c 'ganisms form : 
ledweproduction. Reproduction unlike other systems, 


ar the üfeof parent itself, An organism € : 
bull if the reproductive function in all the members | 
ines are Rot produced; the whole species v 


ÆJ ASEXUAL REPRODUCTIC | 
This is the primitive method of reproduc 
ormed from just one parent without the P 

ili ation. The offsprings produced by this me 
dentical to their parents and no ah 
enetically identical to their parents. 
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. . The common types in ani, ^ 
are, h Asexual reproduction occurs in ey baia die rthenogenesis. maj were 
>» however, fission, budding, regeneration and pa — i | E € 
Fission. EN j i of asexital reproduction in which the pare 45 
bod . “ms is thé simplest methoc ach of which"develop into a ," 
i Y divides info two of more parts and each : body divides into twa gm 
Ndividual, The process is called binary fission if parent boty í a a Fi sen An : ns 
multiple fiscion if it divides into more than two emugate, aine ia NUN at 
Common in many protoctists like Amoeba, Plasmodium, Paramecnam. ne 
Budding: In this process, à small outgrowth develops of! some part of the paren, tet 
Ody and is called a bud. The bud starts growing and when all the specialized Cell, de 
and tissues are formed, it now looks like a small individual which'breaks off, Starts in 


an independent life and grows to adult size. Budding is commen in Sponge 
hydras and corals, being more common in species, which form large colonies 


Asexual reproduction produces exact copies whereas sexual reproduction brings.Variety | qui 
of © 
alik 

Mouth Tentacles | 


Hydra showing budding in Metridium 
stages of budding 


Fig: 4.8 


Regeneration: This is the process of re-growing the 
been lost by-accident or when the animal is cut in Jak 
worms where head end develops a new tail and the tail e 
part. Same happens in many echinoderms. Because new org 
in this way, sometimesitis said that animals can reprodi 
Sponges, sometimes, undergo.a-similar process € 
this process pieces. of parent body split off and grow into m 
Parthenogenesis: Thisis the type of reproduction whi 
nor sexual. Although like sexual-reproductior game 
asexual reproduction it requires only one parent, a fem: 
develop into adult without fertilization. Parthenogei 
insects like honey-bees, ants and wasps. 


Cloning: Cloning is an uncommon but recent te ^h 
reproduction. Technically this is an asexual DE 
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a m pe ly on f 
e eus a r : 
S like a fertili e ; This 


The first cloned Sheep was given the nam 


wins: Twins are the two children wh 
of two types i.e. Identical twins and 
alike and of the same se 
(monozygotic) which so 


gia} SEXUAL REPRODUCTION 


Sexual reproduction is the primary mode 

though.a few lower animals can reproduce asexually, 
it is the type of reproduction which involves sex cell: 
gamete, the sperm, fuses with a female gamete, the ovum 
undergoes development and a new individual is forme 
involves two-parents, a male «who contributes - th 
contributes the ovum: 


4.10.1 Significance of sexual reproduction: 
Why sexual reproductions the rj a ut ty 
animals? Even among animals that reproduce predc 
times switch over to sexual mode of reproduction, 
Sexual reproduction is important to avoid | | 
result of asexual reproduction where generation é 
Progeny develops. Sexual reproduction, on me ) 
Variety of organisms because each organism de 
Characters coming from different parents. This 
Species helps a lot of organisms to adapt the 
habitat ofan animal. Thus the chances of su 


* 
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1 
Tp IO | oe 
i 24 unfavourable environment or during the outbreak of disease. The Benet: | a 
ariation thus produced by sexual reproduction is the foundation of evolutig, & | 
Changes. In our common life these variations help in the identification of differen ¡Lot 
Members of a Species because they are not exactly. alike as the case is With the mde 
Progeny of an asexual reproduction. “od > 
4.10.2 Necessities of sexual reproduction: l Y De 
Sexual reproduction requires (i)Gametogenesis, . (ii) Mating and fu i 
(iii) Fertilization: M? 
1, Gametogenesis: E 
It is the process of formation of sex cells, the gametes. In all animal Specie, | de" 
€XCept sponges, it takes place in special reproductive organs, the gonads. Male | jp 
gametes are called sperms and female gametes are called ova or eggs. Gametes ara 
derived from the special type of cells called germ cells lodged in the gonads 
Gametogenesis is of two types, spermatogenesis and oogenesis. EX 


Gametes are always haploid that is with half the species number of chromosomes. 


Spermatogenesis: It is a process of cell division by which sperms are formed from 
germ cells present in male gonads, the testes. Germ cells present in testes first 
transform mitotically into spermatogonia and then into primary spermatocytes, 
Each “primary spermatocyte divides meiotically into two secondary 
spermatocytes which on their turn further divide to form four genetically different 
haploid spermatids each of which ultimately develops into a sperm. Th ire 
Process takes about ten weeks to be completed. ue 


Spermatogonia [ 
- Mitosis 
(several generations) 


Go. ONJ. A. E 


Meiatic 


divisions Primary spermatocyte 


Meiosis 


Secondary spermatocyte 


3 
Spermatids J | 


Spermalogenesis 


Four sperm cells 


Fig: 4.9 The stages of spermatogenesis 
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nesis: I! is a process ofc 
present in the female 


ich ova (eggs) are formed f. al 
ro 
dergo first meiotic division to f, ^ evelop yb Nro cells in Oviiry divide 
"s orm two sal oocytes. The latt 
l lar : 5'unequa] cells, atter 
partos | Bach of which further divides M RM a la ne 
inctional and disintegrate. The e o. bodies, which r&ihain toli haploid 


- X E - 1 
process completes.in abotita MA js 


n anyraáquatic medium. It is more c 
hat &e sessile, During mating spe 


water where eggs are fertilized by sperms. Amon highe! 
fishes and amphibians like frog e th : 


ommon in lower animals 


Internal fertilization: 


In this case, the eggs are fertilized inside the body 
Fertilization is, a rule in all 

errestrial animals. though 
many--aequatic species also 
xerciwe Mternal fertilization. 
% the eggs are protected 
inside the bedy of the. female 
and chances of fertilization are 
much brighter, the number of 
eggs produced in such. Animals 
is far less than those who lay 
their eggs in water l 


Sex types (Unisexual arid. 
Bisexual animals): Most of the © 
animals have a distinct Sex 
they are either male or female 
áving testes or ovaries 
respectively, Such animals 
Which have only one type of 
gonads are said to be 
Unisexual or dioecious or 
heterophrodite. 


úl 
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Many invertebrates do not fi peste. fer doas 
> imals, both the types of gonads i.e. tes 
female, In such animals I nce, they Produce y 


i l in each of these individuals. He | 
develop but are functiona Ve a hermaphrodite yi duce 
monoecious. This is particularly true of worms and parasites ni i] fluke and tart | of 
worms. Though sperms and 6va are produced in the same individual, even the tf ton 

; cross fertilization takes place that is their eggs ¿0 co? 


most of the hermaphrodites ca ; 
not fertilized by their own sperms but by the sperms of another individual and Vice NN 
Under certain conditions like isólatíon self-fertilization however may take Place ¿eo 
Ais ; y or óva ar duced ifthe ovan | ors 
Oviparity: The female gametes called eggs or Ova are pro yO Varie Be Obs 
parity E In most of the animals the eggs are laid in thee gw? 


located inside the body of a female. Ais x 

environment. Such animals a re called oviparous. The eggs may have a ready been | 

fertilized, before being laid, (internal fertilization) or fertilized after they are lai 

(externa! fertilization). 

iparous animals are usually large in numbers and in terrest : 
proof shells, Which am d 


animals, the eggs are always protected. by tough water 1 
from being dried out. The eggs of quati, 


r, are however, covered over Simply p, 


Belatiflous membranes. The eggs of oviparous animals are also large in Size | 
utrients or yolk for the embryo, Which 


because they contain enough stored n ; 
completes it before hatching out. 


where.they are fertilized and develop, 
Most viviparous animals, includir : ur 
S it produces are carried oi de Special o 
enta is the connection, which helps in exch ging the 
EN es 
The viviparous animals 
Oviparótrserganisms. These eggs require no shells bec 
inside the female body. As the developing embryo in vi 
care by its mother, with the help of its placenta, their 


ence are very Small in size. 
REPRODUCTIVE ORGANS OF A HUMAN 1 IALE ^ 


The male gomads are a pair of testes (singular-test 
the abdomen but comérto lie, before birth, in serot 


produce less number € 


AL 


inside 
outside of the abdomen Between the thighs. Since 


of the body and provides optimum temperature for spet 
apart from, sperms produce testosterone horn 
development of secondary sex characters. 
The testes are small, solid, oval bodies which a: 
seminiferous tubules. The cells of these tubules | 
neiosis. The sperms thus formed are stored in an abc 
ne epididymis where they undergo complete devel 


lies poesis to the testis. The 
© vas deferens which opens into 
de are copies Mes from the bladder runs ER a and 
at the tip ¡Y Or ees m € a Penis and scrotum 
So called uring enital i 
ductive discharge. : aes 


ithe male enital fluid called. 
x simply the semen. This fluid provides hind ch ms cite wed the seminal fluid 


S 
furethra caused by the pass à 


Human testes are packed with about 


500 seminiferous tubules which produce about 
30 million sperms everyday. 


Seminabvesicle 


Intestine 
Pane column 


LU 


Right Kidneyt 
Pubic bone Ureter 
Bladder 


Penis 
Urethra Urethra 
Epididymis 


Seminiferous tubules 


Fig: 4.12 The reproductive organs of a human male 


The female gonads are a pair of s on ofa 
present inlower part of body cavity. D pus the immediate 
alternate ovary into’ thé body cavity, whit .4^ WM 
oviduct. Vis ( d ("HM 
Oviducts are a pair of tubes, M ee fanne 
near the ovary of its own side-by.a listed NOD e 
the oviducts open at their other end into a develops 
istensible sac, the uterus in which the MA a. AB 
is myometrium and the inner SpoDgy up er tul 
ep opening the cervix that leads into a muscular? 
used for the reciaption of sperms and delivery 0! t0 
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Irita tin 
Vertebral cotamn Fight Kidoay .— f : 
Oviduot | 
Ureter 
Ovary 
Ulerue 
Corvik of uterus 
f Bladder 
Urethra 
Anus 


Re 
Fig: 4.13 The reproductive organs of a human female 
FEMALE REPRODUCTIVE CYCLES 
Successful reproduction «depends upon fertilization of the egg andl 
development of zypote into a mature organism. Fertilization needs proper timing oMi en 
| release of gametes so that both sperms and egg are present at about the same time. LÀ 


Oestrous cycle: a po 


Mature eggs contrary to the sperms are not available all the time. They E 
develop as a result of special reproductive cycles and are viable for a very shon | 
Span of time. tm 

During the breeding season, when eggs mature the hormo 
females ‘initiates certain behaviourial changes, indicating their r 
mating and they are said to be in heat, a period of sexual : 

in acyclic manner called the oestrous cycle, which may 
some mammals and in others twice a year and in somem 


ecretion in 


als 


a 


Oestrous cycle ensures that mature egg is availa le 


The reprod uctive cycle in human females. is 
cycle followed'by a menstrual cycle, both of which are 


Ovarian cycle: 


Atthe onset of puberty (sexual maturity), in he 

female hasvaround 200,000 oocytes in each of her o 
years only about 450 ofthese gocytes develop into me 
When female is about-50 years old, she rea 
fertility. Human females do not undergo a seas 
mammals do, instead one eggis released from ano 
This is often called ovarian cycle. Between the pubi 
the ovary undergo oogenesis and during each m 
single egg matures and is released from ovary. Thi 
enters the oviduct where fertilization may occur. 
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Follicle cells 


. Primordial follicle P 
Day1 | 


( 
be 


^ 


N 
Endometrium 


Cervix 


^ 


Rout of sperm Degen erated bh ¿ 

| Corpus luteum ^ a j 
Reproductive organs of a human female Day 20 
Mature 


luteum 


corpus Day 18.59 


luteum uptured ollicle 


ovarian cycle called uterine e 
aturation and uterine pr PE, 
ed menses - month). M 


The menstrual cycle is controll nc m 
hase (iii) ovulation or 'O' 'phas 
enstruation phase: 


Menstruation is the onsent of bleeding e sth 
Poris of discarded tissue of bs a ae p 
en the body becomes aware con MUN 
curred following the last ovulation. The P $i E 
pus luteum and as a result, the soft e E vale 
ed endometrium breaks off and denm o ide 
€ form of menstrual flow. The pus $4 about 
ginning of menstrual cycle, The stage las 


—r 


y ) y 
llicle phase: L O U 


This phase starts just after inen: ia | 
rim. It lasts about 07 days (day 6 EE gst 3 
“NY follicles in the ovary. Only one ci alled.gE 
ds “88-producing follicle is someta degeneré 
llicles do not develop and ultimately c cell 
3H (Follicle Stimulating Hormone) secretec 


f 
ODL. 


* 
J 


Nn OF 
ot-A® 
“y” 
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stimulates the ovary to produce a hormone, of its own, called oestrogenfro NT 
degenerating ovarian follicles. Oestrogen affects pituitary on one hand to inhibi M 
Secretion of FSH and on the other hand initiates the thickening of uterine wal], Ly 
FSH level and high oestrogen level-in-the blood initiate Phe Secretion ol anothe 
hormone LH (lutenizinghermone) from the pituitary gland. 


Ovulation phase: 


This sHort phase lasts nót more thàn three days (day 13 to-15). During thig um à 
period the praafian follicle of thé ovary ruptures and the DP OVIBQ 18 releaseg qf 
This mature egg entérstheoviduct. This stages initiated by the increase of LH leve) * y 


- A 
OM po Hypothalamus je 
Hypothalamic secretions y e 
a Pituitary 
EN 
Estrogen from LTH stimulates 
follicle causes progesterone 
SH to decrease secretion 
and LH to increase 
FSH «LH Increasing level of | = 
Stimulale follicle LH + decreasing level Causes of breakdown Of corp 
pena ibd estrogin of FSH induce ovulation luteum in human not establishe 
secretion f 
| 
| Follidde 


Corpus lateum 
— 


Ruptured follicle 


Primary estrogen Primary” Decreas 
secretion (9) progesterone Secretion progeste 


1. 
Mage 5e- F stage y 13.14.15 'O' stage «— 1 stage —> 2 


Fig: 4.15 The condition of endometrium during diner age = 
es 4 f 1 
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Wo 


ays | 
to 


ueo ilized thé corpus luteum grad E 
pt and the internal lining of dea egen 


a : ' bg Vf disipt A^ e 
tope ragsfion begins and the cyelestattsagamy ^ ^ And Sloughs off. with blood, 


tes cause hormonic imbalance, which dis Bayas asin gymnasts and 


+ rbs ore í 
; cie result ng in temporary or permanent infertility on part etie a N rual 


rgt] HORMONAL CONTROL OF REPRODUCTIVE CYCLES 


As studied earlier the reproductive cycle of hum -ordi 
d.timed by hormones. At puberty Vira lobe We ma ido Ua gain 
Jiuence of hypothalamus starts releasing gonadotropin hormones. These 
ormenes are the follicle stimulating hormone (FSH) and lutei vx se 
HESH initiates follicle maturation and also stimulates the 
ogen from ovary. Oestrogen in addition to the development 
mal characters also initiates the thickening of uterine enc 
ghances the secretion of LH, which results in ovulation. As a Fes; 
orpus luteum is formed and progesterone secretion starts. Prog 
e uterus for pregnancy by making the endometrium more 1 
ascular and ready for implantation of embryo. So be 

nenopause the interaction of gonadotropins and sex hormones 
he female reproductive cycles. 


The. hormonal system of a female is much more complex because 
develop a baby inside her body. 


AE] CONCEPTION AND PREGNANCY | 
In viviparousThammals like human beings the egg 13M 

iside the body of the female and is retained there for 

rúlization in huma being is more commonly calleé 


baby. After-fertilizatign has taken place i duct, the 
1 forms a ballof cells called’ blas | ch travels 
"ches the uterus to'be embedded in i . This process 


nd it marks the start of pregnancy. The period starting Ir 
ofa baby is called gestation which lasts about 270 d 


centa; 
The tissue attaching the embryo to the wall of ute 


| , Placenta looks like a flat pie shaped structure. ^t 
ate the part of the embryo's blood system. Food £ 


" 
* 
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b essels diffuse into the embryo, CaN, 4 
d 


: s >» place ; rough the placenta i 
oxide mean oe embryo uper ie ie ed however, never p Wi € e 
OY r d | 
mother's circulation. The blood. ofmothe ne formaintaining pregnancy. E Pine” 
acenta also secretes progesterone. no! mo iP aer 


lood vesse 


Am : 
nion: ufiüls arclear extra embryonic membrane 
In 


; mbryo. As its cavity becomes fluid filleq; 
amnion, develops and sürrounds y a v m fluid keeps the.embryo mois; tij 


called - ór amniotic sac. inj j ; 
by agfing like a fluid cushion protects the embryo o ap SL, ie, lass "p 
allafitois are two othéf membranous Sacs associater is ne miii 
embryos. These membranes often called extra-embryonic coats prote u “Mbry, 
and assist itin nutrition and excretion. 


t 


Umbilical cord: ; | nå 
A rope like structure formed from an exu ble ee thet now’ 
allantois. is called umbilical cord. K connects the embryo to placenta. Th, tne | 


umbilical cord contains blood vessels, which carry food and oxygen from placeny 
to emhrvo and/CO2 and other wastes from embryo back to placenta. The Urüblicg 
cord¢hus serves as a supply line between the embryo and its mother. 


Chorionic villi (simplified) 
mbilical veir / ofembroyo 


Maternal 
blood space 


X os 
—— P — 


Fetus Umbilical Placenta 


com 
16 


Fig: 
Embfyo, placenta and umbilical cord 


After the gestation period, which in human } 
months from the time of conception till the baby is fully dt 
born, the muscles of the uterus begin to contract 
contractions of the muscles of the uterus, called labow 
secretion of oxytocin hormone from pituitary gland. 
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ples fail to have children, This’ 


ue to a number of causes. In some 
f oviducts so that the sperms canno : 


piro 


Y in 
ro are allowed to develop for atory and one aen 
sferred to her uterus for implantation where it undergoes normal Pew 


hd is born the natural way. 


mij SEXUALLY TRANSMITTED DISEASES | e Pry 


Sexually transmitted diseases is a group of ailments that may 
palthy person during the sexual contact with an infected person. A few o: 
e discussed below. p 

Gonorrhea: | 

It is.a-disease caused by a bacterium Neisseria gonorr 
)itroduced.in the bod nro lly thro 

Ct. The bacteria. cause wounds in genital tubes ar 
xperience burning sensation during urination with discharg 
| In-female infectees oviducts become dam 
ause infertility in both males and fema An 
s mit these hacteriafohernewhara bahy while he orsh 
nese babies more often suffer eye infections and can becof 
mediately, 


: Syphilis: 


Itis caused by a spirochaete bacterium Treponema pe 
ot only damage the reproductive organs but also affect 
eletal system in addition to causing a large number of le 
ften become fatal not only to the infected men and we 
*wborn babies. Prolonged antibiotic treatment is the probi 
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3. Genital herpes: 
Genital herpes is chy ia caused by à 


s and ulcers on and aroy 
d Herpes sim Sey hy 
uids or genital Ww 

Jl 


tions of this infection-bnt the disegs 


ainful blister 
aracterized by P ic 


external genital organ. ction from bo 


Partner or newborn baby re 
“Se of antibiotics protect from C? 
Itself is not cured. 


4. AIDS: 


Acquired Immurie 
caused by HIV (Human 
Patient's immune system and € 


ceives this infe 
e complici 


Deficiency Syndrome is a fatal disease foro Lim, 
Immuno deficiency Virus). HIV infection NEN Y | 
xposes infected e cu to E 7 ie Sain | 
Gential ; 3 fluids are the major source o ec Meg ond 
oly Ss a p of syringe needles are also ge ea P S of it 
propagation. Newborns can also become infected through p! - - ao ecte 
: ailable though research is on: 


mother. The vaccine for its cure is not yet ave 
To reduce thé chances of the infection of these dangerous STD (sexually 


trah&mitted diseases) both the husband and wife should restrict to each othe: 
his is also in accordance with as per Quranic / Religious directions. 


Plants are characterized by an alternation of generations. 

Flowers develop from compressed shoots with four whorlg@f modified le es 
separated by very short intenodes. 
The male gametophytes are sperm containing pollen grai ns wl 
within the chamber of anthers at the tips of stamens.” 
gametophytes are egg containing structures called emb; T 
sacs develop.inside structures called ovules, which age 
ovaries (the bases of carpels). 
Dioectous (two houses) plants are analogous to the presen: 
ovarjeson separate male and female animals. Date palms 
Pollination occurs when pollen grains are released fron i in 
by. wind of animals on to the Sticky stigmas at the tips ofc: 


À 
4 


Double fertilization givés rise to the zygote and endos ye 


Reproduction is the process 6f continuity of a speci 
generation. : 


Animals reproduce asexually as well as sexually. 


Cloning is a recent but special e of b 
which is still being worked upon. p asexual pro 


Sexual reproduction takes place by the fusion of male e 


Gametogenesis is the process of gamete development 
is called spermatogenesis and those of eggs is oogengs 
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Encircle the most correct choice; 


i) Parthenogenesis is at 
e of 
a) Oneetffnete yp reproductio#twhich requires 


c) Two-parent A bee" 
ii) A clone exactly resembles with 
a) Mother b) Egg donor 
c) Diploid nucleus donor d) None of these. 
iii) pay 2 primary oocyte ultimately develops into 
WY One ovum b) Two ova 
c) Three ova d) Four ova 
iv)’ End offertility in a human female is +. 
b^, di . b) Ovulation | \ 
enopause d) Menses AY 
v) Ovulation is initiated by (hormone) j [ | 
a) FSH b) LH | 
c) Estrogen d) Progesterone say 
vi) Testes produce 2 , 


a) Estrogen b) Progesteromé y / 
estosterone d) Yolk sac e 


vii) yhich one of the followingin endocrine gland? 
b) Spleen 
d) Ovary 
viii) Durihgpregnancy the production of ovad 

A) Estrogen: o b) Pro ten 


c) Prolactin V | / "O DE eof thi 
ix) The hormone. which stimulates release 


a) FSH 
c) LTH 

x) Female gametophytes of pinus cons 
a) 2 Archegonia b) 2-5 Are 


c) 5 Archegonia d) No Arck 
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: “duction in which fusing gametes are morpholg : et 
xi) Type of sexual repr pesi doen 


iologically 


ls b) Anisogamy | 
c) Conjugation d) SU aal d 
s enclosed by a sheath Consisting 
tí 


xii) The embryo-of grass seed i 
coleorhiza which covers the 


a) Hycotyle b)Epicotyle » 
c) Root d) Shoot 
xiii) A-kind of inflorescence in which flowers are sessile and unisexua] - 
not covered by spathe 
a) Raceme b)Spike 
c) Catkin d) Spadix 


Write detailed answers of the following questions: | 
iJ How male and female gametophytes of angiospermic plant develop? 
Give the structure and mode of germination of a dicot and lonou fh 


2. 


seeds. 
iif) What is Asexual reproduction. Give various me ods E in 
flowering plants. 


iv] Differentiate between asexual and sexual. 
any three of its methods in animals. 


e 
y) Describe with the help of simple diagrams the E 
organs. ao 
vi) What is menstrual cycle? Discuss its variou 
taking place in each phase. . 
vii) What are sexually transmitted disease e 
spread? 
viii) Describe human male and female: midi 
diagram. 
ix). Describe the menstrual cycle. 


3. Write short answers ofthe Polonia ques x 
i) What is a sporophyte? ant 
ii) What do you mean bygametophyte? 
iii) What do you mean by complete and incom: 
iv) What is the meaning of perfect and imperf 
v) Explain the terms monoecious and dioecic 
vi) Explain double fertilization. 
vii) ^ Explain the term hypocotyle and epico te 
What is gametogenesis? What are their t 
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;ses through the phases ofi 
ture form. 
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: amazi 
ulticellular organism from one 


formation of a seed which become a n 
rmination» When this miniature 
phase ofthe life starts which is called 


Growth may be defined as “ 
shape and structure usually acco 
born becómes mature when it is p 


i other process called 
or small seedling comes into being a secánd 
growth. 


a permanent irreversible increase in size 


r , Weight; 
mpanied by a permanent change of form". Añew 
assed through growth. 


GROWTH AND DEVELOPMENT IN PLANT 


In lower plants the entire plant body may be capable of growth. In the higher 
plants, however growth is confined to certain regions called the growing points. 
These.regions are called meristems. They consist of group of cells, which 3 
capable of division and giving rise to new cells. These dividing cells ate Sep i 
meristematic cells. The most important groups of meristematic cells are opad ot 
the stem and root apices and constitute the apical meristem. Their a ES s 
in primary structure ofa plant or the primary growth. They are responsibl ed 
increaseamthe length of the plant's axis | both the stem s. They 
aré also responsible for the production of el 
floral parts. Im certain cases increase mg 1a 
intercalary meristem. These are pa pe: 
separated from the apex by permapes syrtes 
merister moves on during growth. Paey ote 
grasses, below thé node in some min : 

Besides the apical and intercala Ye 
contain lateral meristem in the 
bundles or between 


b 


m anc ene 
phellogen of cork. Activity a nr | 
and root and the secondary tissues, 


»* 


ue to activity of lateral meristems) 
The process of germination: 

‘Lo! Allah (it is) Who splitteti 
Sprouting). He bringeth forth ie 
of the dead form the living. Suc 
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nd (hath given you) a 
"And he is Who hath produced you from a single being, a 
habitation and a repiten We have detailed Our revelations for a people 


who have understanding." 


(Sura Al-An'am 6, Ayah 99) 


5.1.1 Phases of growth: 
fh lower plants (Bryophytes) growth simply erar d hp cue dy legi 

cellsfollowed bv celi«division: In higher plants like ang La Se co 

takes place only at the ápices of the roots and shoots, W 

three regions exhibiting three phases ofgrowth. 


a Siem Epica! menstem b) Root | Permanent 
tissues 
, y 19 Root hairs | A —— = i 
Tj - | - Xylem 
/ MN pra Y E diffe vli 
| | Zone of Sclerenchym ‘ 
j | Vascular tissues elongation 
| y [ beginning to from pues nsion) — Cortex 
pw Zone of 
Axillary bud —— I Epidermis Mud 
Wee. en Zone of (expansion) 
| M. differentiation 
| [ims n | Zone of 
Internode ]. Cortex cell division 
\ Nn i o" 
}-comim — | nennen Root cap | 
c > 


Fig: 5.1 Longitudinal section of stem and root apices showing primary 
growth and different growing zone in stem and root apices 


t 

| 1. The formative phase: 

This is restricted to the tips of roots and shoots, where the,cells constantly 
divide and thus increase in number, The cells in these formative 2 closely 
packed together. They have thin cellu clei. 
2. Elongation phase: 


This phase occurs immed 

i . do not divide, but on aecount of t 
until they reach their maximum g 
over a few millimeters and in thes 


3. Maturation or differer 


This lies behind the regii 
| walls takes place. The enlarged 


ones, Thus in the region of m 
different functions. 
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2 Secondary growth: 
Apical or prima T 
roots. How th d, growth 
ess of seco 
ise. Second 


: as j . 
en is their girth in Just described, incr 


ndary growth in the poa from year to yesos the length 


2.1 External conditions which alter the rate of growth: 


Following are the main exte 


rnal conditions which alter the rate of growth 
er positively or negatively. po », | y 


Temperature: 
Most the enzymes work opti 
"tabolic functions of cell, form 
kes place in between the range of this t 
creases-with the increase in tempe; 


Light: | r 
Light is.the very importan 


1€ synthesis and action of chla r¢ 


itensity of light: It affects the: 
tensity of light destroys the 
hotosynthesis. The quality of i 
ght favours elongation of cel 
tards cell enlargement. In 
rotoplasm and retards the g 
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= tive and reproductive a - 
x l » of vegetative struc) . 
t affects the growth o pa seine M Roe ` 
idos a i ich light duration induces or suppre g. M 
4 e.g. photoperiodism in which lig | 
1 0 
] iii) Oxygen: s 
3. Oxygen does not generally affect 


it it 


j ; of plants bt 
the growth of aerial, parts of pla zi 


can have a profound influence on 
growth of root( figure 5.2) Lr. 

Indirectly the stipply ol O, is 
required for energy O 
respiration. Without 0; mo ne ie 
activity is possible and no growth. / we 
figh supply of oxygen however D 2 
growth. by photorespiration which 1s 
wasteful! process 


Fig: 5.2 Effect of oxygen concentration 
foxid on the growth tomato root 
Carbon dioxide: 


Carbon dioxide is necessary for photosynthesis and food PROCU If this | 
proeess will continue, more food and other compounds for the synthesis. of ney 
Proteplasm will be produced. 


v) Nutrients: 


Efficiency and deficiency of different nutrients play an important role in the 
&£rowth eg. plants growing in nitrogen deficient soil cannot manufacture enough 
protein and show stunted growth and development. 


5.2.2 Internal factors: 


Internal factors affecting growth include the relative quantities of different 
hormones present in the body and the genetic constitution of the organism, These 


H 
[ 


" Auxin(I 


^ - 
ilL. orav 


acid), Gibberellin and cytokinin. They a 
We have already discussed the roleg fhoi 


is suppressed. When apical bud i 
means active growth of apices « 
words, we can say that auxir 
'esponsible for inhibiting the g 
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bud is called inh 
eter om apical domin 9 effects Th 
pues tant role in apical que. 1S Called eg onec oval gf apex 
Š ad Cs Iman E d sa o ^ 
rectly on ot pahibited bud, it allen d in many oa. ects, 
jorninance: E E Same way in the noS lat 
pscisic acid become sy Presen 


Ppre 
ense £T owth have very litt] ricis 


€ rel 
: £iso o o 
€ apical dóminan e Serve that th 


4.1 Process of development. l IMALS 


» in the proceeding 
i TIME ; the process of agi 
generation and some abnormalities in development. in s of áging, 


nvolves a series of stages, which may 
In stages are basically similar mall. A 
Ss embryonic life can be representedas: 


1. Ova and sperms formation and maturation in female and 
male reproductive organs, respectively. 


~ Fertilization 


— 


[ ^ 
JUN Hn V 
TAM APRES vs 
€ 
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irreversible and t P Py 
130 d in the developmen ae pastas cac Serie VA ie 
The steps A the other. The life dis develóninsdt bu o E Sei nD 4 fv 
sequence One ess, the process escribe "de $ 
rdered seq able proc in 38 
> stage by an inevita at 
any de 


Holy Quran. duct of wet earth. Then placed him as « 


verse of the ro 
g reated man from em fashioned We the drop a clot, then fas, ^" 


"Verily Wee . Th n 
(of seed) in a safe A n fa shioned We the little lump bones, then Cloth, 3 ab. 
We the clot a little ASS then produced it as another creation. So ble q 1)" jt 


ith flesh, and ET 


of Creators! Then lo! after that ye surely die." 


(Sura Al-Mo'minoon 23, Ayah 12. 


the bones w 
Allah, the Best 


i which He created, and He began the creatio 
"Who e me ap 4 ricis his seed from a drought of despised fluid. The, 
z pars him and breathed into him of His spirit; and appointed for You 
hearing and sight and hearts. Small thanks give ye! A 
(Sura Al-Sajda 32, Ayah 7.9 Y | 


5.4.2 Development of chick: t ye 


In order to understand the patterns of development in vertebrates, we shgj af et 
take,chick as a model which shares most of the developmental patterns with othejuts ! 
vertebrateg. , sul 


Egg: The egg of a hen is polylecithal type. In this type of egg, enormous quantity gf js 
yolk is present. It is released from the ovary as secondary oocyte with a diamete Biel 
of about 3cm. The protoplasm is restricted to a very small area called blastodisc of? 

germinal disc towards the animal pole. 


! over 
med 
Fertilization : It is the process of fusion of sperm with the ovum to form a single cle: 
diploid cell, the zygote. In hen, the wali 
fertilization is internal, i.e. it E ner fan | 

occurs inside the terminal part of sa rO 
the oviduct. The. secondary 
oocyte, .during fertilization 
undergoes second maturation 
division to become a mature 
ovum. jt releases; two polar 
bodies, which dégenerate later 
on. The fertilized ovum, during its 
way through “the oviduct, is 
covered by albumen outside its 
vitelline membranes. Out side the 
albumen, there are two shell 
membranes and hard, porous, 
proteinaceous calcareous shell. 
This fertilized egg is laid 24 hours 
after the fertilization. 


Outer shell 
membrane 
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Further Process of 

c-38'C either naturally f Velopmes, he 7 131 


: €quir 
erature, the Complete d e Mother E es the 
¿ce in twenty one days, Pmen 


It is a series of repe 
. The cleavage in bj peat 


Te is mitotic i 
- WBwards the animal pole ofthe. picid to 


tq ;' Miscoidal cleavage T; does Abt a; ES 
l foy. E. yolk of the ovum. lvide 


1sh, 

nd birds, the Cleayg billes 
Jah » feroblastic type o iR 

^ *9 Bice it does divide the germ; : 
#mpletely, but not the rus SIS 
welll rtical 
th Wee after the other. The thj eta 

OM s in horizontal plan Parallel to 
E surface and as a result 8 
“QU Mestomeres are formed. The rest of 
mee cleavages are irregular and 
odis. Bir: pletely delimited cells are formed 

JM over the germinal disc Which is 
ned as blastoderm. This out come 
cleavage called 


cytoplasmic 
calization helps seal the 


'elopmental fate of each cell's 
cendants. 


orula ; 


AS a.consequence of cleave 
^sely packed blastomeres, w ch 
. Itis a very short lived sta ge: 
astula : 


It is the embryonic stage 
> "entation cavity or the 
AStoderma] cells split into wo Ii 
Poblast. In between these laye 
"toderm lie unseparated from 
“a, while the central region is 
Sstage. 


The next stage followed by 
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formation is called gastrulation. > D 
During this process, besides cell | 
division, cell migration and their 
rearrangement at definite locations 
in the embryo occur. These cells 
begin to differentiate into definite 
lavers, the ectoderm, themesoderm 
and the endoderm. 
All the celfs of avian empii 
come from epiblast This type S 
gastrulation involves atchenteron 
formation invagination. 
The cells of presumpUve endoderm 
and /presump'ttve mesoderm 
present in epiblast move toward 
doch adi a es E. Migrating cells 
detach amd move inward towards wa ik 
tHe yolko As a result of medial 
movement. on the’ surface and 


without 


inward — of cells at ^w C— 
Blastodisc-middle, a groove, the a 

: : Notochord te T 
primitive streak is produced. It E 2^ YE zl 
ñas a Swelling at its anterior end M a P 
culled primitive knot or Hensen's strocoe Y A : 


mode. As mort cells are added, the 


phimitiva, streak elongates. It is 
functionally equivalent to the dorsal 
lip pf blastopore in frog. 


Endoderm formation : 
Some »eells of epiblast embryonic membranes 


nigrate through the primitive 

treak to move down ward mingling "A 
ith cells of (iypoblast, which $ 

ontributes\no cells to the.embryo 

rimitive stréak and/ is) réquired 
gregating from» the endoder 

rounding the yolleand a Stalk o8 

3a ae 

Mesoderm formation : 

As soon as the endoderm 

eak begin to migrate laterally 1 


soderm. 


p. - w 
TG ese 


29515025 


cxx GS 
Yolk stalk 


Medicos Hub 


oGY 
"s 
; rd formation an ff. 13 
ocho T ; à *rentiation ofM 3 
g into the mte oaa e Streak, the cella ont 

i a a > primit; 
‘ofan the neural plate. VIty to form a rod Of cel] ive kn 
pies The mesoderm On ea 


5; Called nótoch 
i Ch side of 
three regions; epimere the 


Ot Migrate 
ord, Which 
notoc 
e lly intó metam " alpo mere an hord and r 
in itudinally nerika 
tu 
Jong! 


ICT Ve c 4 
Y Array m. hypomere, po e Cord differentiates 
e muscles, axial skeleton and o E 
ris 


The epimeres b 
ICA. se : ier MET Teak up 
niledtive tissues s On #Omites Which later give 
frerentiated into—an Outer } 
al 


ay eri the latera] plate 
x ?r-the ic 
lanchnic layer. 1 he space formed in b 
Sich soon divides into em bryon 


9f the mesoderm is 
onic and Cxtra-e 
^ | Later 


4 In. dnner layer-the 
Se twodayerg ¡o called.coelom, 
mbryonic regions, 


ectoderm and t 


hé splanchnic layer 
SPlanchnopleure. respectively, 
Ectoderm formation ; 


The remaining cells of epiblast after the Migration of mesoderm form the 
surface layer or the ectoderm. 
Neurulation; 


e. The embryo.is now 


termed as neurula and the process of its formation is called neurulation. lt takes 


about.24 hours after incubation of the egg. The neural tube 
nervous system. 


WE 
ee 


y 1 Primitive pit ^; 


5.4 Primiti 
y milive streak 1 
Embryo Containin Antero-posterior 
Primitive streak, : EREN of the 
enl Plate and neural plate 
"Méernis (stage 5) formation of 
neural force 


later gives rise to the 
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ERJ CELL DIFFERENTIATION 


The study of the process of 
development has clearly indicated that 
all the cells of embryo arise from the 
same fertilized ovum, so all af them have 
same number and kind of genes. 
Howeves? from the proces o 
gastrulation and onward some of the 

and "others are 


genes are activated 
ven for ever. The 


switched off, some € 
ctivation of some 


precess of selecuon ofa | 
nes by a cell, (which are not activated 


Ev other cells of the embryo) is called cell 
differentiation. Once activated or 
inactivated tn embryonic cells, usually 
those genes remain active or inactive in 
the desdendents of the embryonic cells, 
for stance only the immature RBCs 
use the genes for the haemoglobin 
synthésis. A number of experiments 
indicated that cells even after being 
differentiated, do not lose any of their 
geuetic information. For instance, in an 
experiment, John Gurdon removed the 
nucleustrom the unfertilized egg of frog. 
Then he obtained nucleus from 
intestinal cell of a tadpole of the same 
species and implanted it into the 
enucleated egg. Surprisingly in some 
cases, the. transplanted zygote 
developéd into complete frog indicating 
that the nucleus of the differentiated cell 
usually does not lose. any genetic 
information &nd remain totipotent. 


5.5.1 Mechanism of differentiati 

l During the differentiation pr 
influenced by the cytoplasmicichem 
heterogenous organization of the cyf 
$ 


Ooplasmic segr 


-y 


AND ITS MECHANISM 


Nucleus destroyed 
by radiation 


`~ h 


| 
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"os —— 
7), differentiation of 
fatte development divido. Yoni 


po 11 
E: cessary d les the ou Clls into 
yen” ¡pg necessary dete the ova tt tissu 
ont ferentiation of cells ¡ ts (mRNA CYtóplagms Dro à 
p onicin Eas tissueg ^ Protej nt Comp eas of cle 35 
g Embryor Ss ómduction and its and other rigent or ed 
ans Spemann, a class; mech Sales) for th 
lane Hilde Ma SSical btyólos; anism; th 
d his Fh ngold in 1924 Bist Who re cay 
tion. ey cut.thé pres, . Performed edNobas. . 
y que d tran ] E Plive ne an ex . rize in 19 
a ord an Í Splanted into the bel} ous System4j fon emp, 35 
al tissue failed todevelop at © Y region of t A otc 
eur the ecto ic si he embry bove th 
In another experi- Pic site. TYO. They fo id de 


they cut away the Presumptive Nervous system from ES 
/ resumptive notochord 
Hue and grafted it 
i der the presumptive 
"i ectoderm. 
eurprisingly, the. belly 
L4oderm developed into 
se neural tissue. 
“From these experi- 
Boents, they concluded 
that an.embryonic tissue 
influences upon the other 
—eanbryonic tissue through 
` transmitting some 
chemical. stimulus, the 
nary organizer. This 
phenomenon is called as 
embryonic induction. 


However, the developmental Biologist 
factors seem to play the role of orga uz 
| 7 
HJ ROLE OF NUCLEUS IN DEI 

. Therole of nucleus in regulatir 
"cellular alga Acetabularia, whick 
"ound and a cytoplasmic stalk with 
ap two species of Acetabularia, 
*alloped edges and A. crenulata wit 
identified 


E 
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experiments on Acetabularia mediterranea (med). 
and A. Crenulatam (Cren) 


It was found that ifthe cap is Me en on. craig ce 
cap. Hammerling cut off the stalk containing A, a ar afta 
ton Ae containing rhizome of A. mediterranea and veas tos cape of t 
previous type were regenerated on. both of the w S ie ats Specs » 
Acetábularia. It supported the idea that the process of developm ap w 

regulated by thenucleus rather than the cytoplasm. "S 


Fig: 5.11 Hammerling's 


» 


ROLE OF CYTOPLASM IN DEVELOPMENT 
The role of cytoplasm in controlling the process of development was : 
citarbaéxperiments on frog's embryo. The unfertilized ovum of frog has afl Upp 
Pigmented cytoplasmic half and a lower yolky half. After fertilization, just opposite 
to the paint of entrance of sperm nucleus in the ovum, some of the P PARE n 
cytoplasm shift upward leaving behind a grey area in the form of a crescent call 
gray crescent. As a result of Normal Experimenta 
first Cleavage, the. zygote x^g 
divides vertically into two 
smal.daughter cells through 
the center of grey. crescent. 
Thus ‘each daughter cell 
receives half of the crescent, y) 
If the two daughter cells are 
carefully Separated from 
each other, so each of «hem 
develops. into a |bofmal 
tadpole "arva: IAR. 
experiment, Hans spémafin | 
(1930) misguided the normall- 
plane of first cleavage so. one 
of the two daughter cells- 
received entire crescent while 
the other non crescent, 


Both of the daughter 
cells were separated and 
allowed to develop. The cell 


Animal pole —————————— tí 


Gray cre 


Y 


pole 
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crescent d 

«m and died, From thi ex OR 
hter cells were having ; Peri o 

supports ee sea that CYtoplasn, genes the eigen cluded t xD i A 
rmal development of frog, Thu, COntainin Plasm of 

regulatory effects on the expres us 


reat 
Sion of S that th 3 Tequireq 
AGING Benes, © cytoplasm de 


In humans, people usu ; 

of aging such as loss of hai "biz determine e 
development of small pi ntation 
weakness, increase fat 
susceptibility to diseases, de , 
osteoporosis, arthritis, etc. Th velopment of d 
words that: 


‘Allah is He Who shaped you out of 

weakne 
strength, then, after Strength, appointed ed oe ovn n weer weakness 
what He will. He is the Knower, the Mighty.” grey hair. He createth 


(Sura Al-Room 30, Ayah 54) 


Genetic origin: 


Experiments conducted by Leonard Hayflick and Paul Moor Head 
indicated that we are genetically programmed to age. They cultured normal 
embryonic human cells. It was found that all the cell lines 
times, then.stopped and then entire p 


opulation.died off. It imp 
cellshave a limited potential of division. 4 


2. Gene mutations: gp a M 


During the passage of time due to the accun 
capacity of self repair of DNA during its replic ation i 
and gradually denatured E fre dia 

dequately functioning cells that c aus 
It is observed that low-fat diet, a 
“uce some effects ofaging. ~ 


Superoxide dimutase and catalase, WO 
reactions much faster than their spontan 

re time. They are involved in break 
Well as eliminate free radical O2”. In elde 
mutase and catalase become defectiv 


proceeded to divide fifty 
ies the t norm al 


Medicos Hub 


138 GROWTH AND DEVELOp, 


EN 
EX] REGENERATION | 


reconstruct its lost parts of the 


i ili iving organism to à 
It is the ability of a living org ability. However, some animals Ody 


Almost all embryos of animals have this capab: ‘ : eta 
thi er turity and adulthood while others lose it. It is much , 
iS power aiter matt y x erally speaking simpler ani Oty 
common in invertebrates*than dp diio A ed cn For instance Pei 
have greater regeneration power than the pee or star-fish if chopped lain Rey 
have great power of regeneration, An adult hy ra anism. Agng arth Ma y 
parts, each part can regenerate into complete and li zards eA ta TOpo 
usually appendages cam be regen € e Xd oly liited fh the cale 
uos : i ; 5 n i i 
their taifs.-in birds arid mammals rege üt th 
e à scar. It seems tha € regenerat 
by the formation of a new tissue, scar eratig 
oy il is inversely related to-the differentiation of cells: Thus »- greater th, 
differentiation among the cells of the body, the lesser will be regeneration. 


ABNORMAL DEVELOPMENT 
Deviations in the normal structure and functions of an organisms occ * 


abnormal development. The study of such abnormalities is called teratology, 


Although, the embryological development of an organism is a Precisely 
controlled orderly sequence phenomenon, sometimes due to mutations, Uy 
radiation, some drugs during the pregnancy, abnormal secretory functions of 
some glands, etc some kind of structural or biochemical abnormalities, which may 


be lethaindevelop in the new individual. For instance, in man, some of abnormal 


iconditioms are listed as follow: 


Disorders Major signs and symptoms 


Microcephaly Individual with small skull in proportiofmto th i 


normal body size. 
Clefttip.and Palate 


Split in Ipper lip an 
Polvdactyly —_— ae 


TM 


d gap: 


in the roof of mouth. 


Dextrocafdia 

Sickle céll Anemia 
Turner's Syndronte Y 
Klinefelter's syhdgo f: 
Down's syndrome “4 
Haemophilia — 
Thalassemia 


under whfavourable conditions during the embryological development and are called. 


Uv 
M 


, 
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e progressive ch 
T velopment. 


ied apical mig ig 
me part of gefal me m UY : 
ermanent tissues calleg Intercala 2 meris o"e 
p owing stem or root three regio 4 l 
m P owth i.e. formative phase ae A ach exhibit 
study SOON dese is calleq Embryo}, | n diferentiat 
ment invo Ves Ormatior ind fee: 
inge, cleavage, mordla, blastula, gastro ib ete 
The egg of bird is Polylecitha] type. b 
In chick the cleavage is irregul 
The outcome of cleavages is cy 
Blastula contains blastocoel. 
The differentiation of cells of embryo is regulated by 
determinants. 


bryonic induction involves an embryonic tissue influence upon other 
EA ic tissue through chemical stimulus. 
embr 


s of progressive deterioration in the normal Structure and fufiction.of 
Proces zs 

tissue is called aging. =" p" — 
Regeneration is the reconstruction of the]c bai 


the body. 


ar and discoida] type. 
toplasmic localization. 


the cytoplas He 


+ 


A EXE! 


Encircle the most correct i 
i In AE kes 
a) apices aer i | 
c) through out the.bo 
ü ^ Cellswhich are capable 
a) mature cell 
C) permanent cell 


--—— — 4 
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iii) Intercalary meristem may occur at 
a) base of internodes b) below the node is 
c) both a and b d) none of them s 
iv) Secondary growth is caused due to activity of 
a) cambium b) phellogen of cork 
c) both a and b d) none of them. 
v) The egg of chick is laid at this stage. 
a) cleavage b) morula 
c) blastula d) gastrula. 
vi) Cytoplasmic localization is a consequence of: 
a) fertilization b) cleavage 
c) morula d) blastula. 
vii) The blastoderm splits into 
a) epimere and hypomere b)mesomere and epimere 
c)epimere and mesomere d)epiblast and hypolast 
viii) »The phenomenon in which one embryonic tissue influences upon the 
other is 
al gastrulation b) embryonic induction 
c] neurulation d) cleavage. 
ix} Nerve cord is formed by 
a) ectoderm b) mesoderm 
c) endoderm d) all of these 
x) Notochord develops from i 
a) ectoderm — 
c) endoderm i 
xi) Kidneydevelops 
a) epimere e » 
c) hypomere! > 
xii) Which of the fotigw 
a) rula-hhavs 
addi mo 
Write detailed 
i) What is apical gr 
ii) Describe the ext 


plants? 
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uv OF LIFE 
Y M (CO £N sooo NN 


"UN 
.. = 
eeeee@esseee rear? ® e O s 
First Erain i T i: — | Wu 
ferent Wu ! | 
m l 
031 ` ( 
i^ LO } 
Seca! generan (7 a e St 
(paro! I ni Wu ww un vu 
and un) 


vidow's peak 


" No y 
Widow's peak 


’ ion it trait (widow’s peak) 


A fertilized egg formed 
into a new individual and so th 
happen? A zygote receives : 
chips, the chromosomes, lod 
zenetic information stored i 
ind maintains an animals bui 


42 
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1953, James Watson and Francis Crick3 na 
dimensional molecular structure of deoxyribonu 
celebrated molecule of our time, for it is the SU 
heritable factors and Morgan's genes on chrom 
DNA. Chemically speaking your genetic endowm 
our parents. 


\ ine movement of chromosome: 
| ha 
h 


pairs contain 
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144 CHROMOSOMES AND b (Or 
= Body) is mi i NV y 
b The term chromosome (Gr. Chroma * ee have been named so p, "tr W 
ec 5 y 


Eo ause chromosomes are not coloured (1882) while examining si a divi 
erman embryologist Walter Fleming,(1”- 's Aniline dyes ODServeg | 
vologist . > Perkin's & th 

cells of salamander layvae after treating Mew rest ofthe organelles. at 


chromosomes c ofr is much darker than 2 ES 
> d as thread like structu -present ing 


Chropfosomes niay be describe «the form of genes; present in pa; 
- : Haracters iri the tort $ ed -Dajy 
the nucterfs, Dearer of hereditary ciaracters stant fromigeneration to generation 


Tan itividiial and theirmumber remains Gons 


BAN 


i AAA E : l € 
p» " E = xcu number however varies from Species to Species and P 
Tanges from single to hundreds pairs as given below. f 
Penicillium ; 2 Chromosomes = e 3 pairs: 6 
Mosquito : 6 Chromosomes E. r | 

Í rosophíla A 8 Chromosomes ~ or 4 PE its 
landen pea 14 Chromosomes ., kal NOSE $6 

Frog 26 Chromiósomes ` or 13 pairs. g 
Humah 46 Chromosomes ^ or 23 pairs. 3 
Sugar -cape 80 Chromosomes “- y or 40 pairs. q 
Fern 1000.Chromosomes V or 500 pairs. d 


Chromosomes can only be seen when cells are dividing. In mature cell; each 
Chromosome consists of-two very-thin threads called chromatids. They share a 
Sammon point of attachment called centromere. It is a small spherical zone on the 
chremosome Within centromere—a -—disc-shüped protein, structure called 
i kinetochore (Gr, Kinetichgs, putting in motion + chorous) is present to which the 
spmdale fibers attach during eell-division. nctional felation t 

reads, calléd chromonema, 
melosis Jn many species , The ch 
Staite regions along Their lengis, giv ng theThreaz 


beads, these intensely staining areas are 
ThE two chromatids ofthe same E 
And chr@mauits or two different homole 
ch matids The length of a chromose 
called arm of the Chromosome 1 
CSI TYPES or CHROMOSOMES 
Recall that according tó the pos 
chromosomes i.e. metacentric &ub 
as described in chapter *»íclass xi. t 
8 Xi. 


Homologous chromosomes: 


Chromosomes in an i 
from male and the oth ^ ime Y 
both morphologically si 
Cv d P^ lo j cb, [s 1 
(C PETS 


| 
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Chromosomes, which are similar; 

A 
sated autosomes an thes mosomes. Uem and 
] somes aty- "each in — AIC 


ez mosomes, which are desisna individua] po 


ifferent in them 


1 ed as Wa SSesses, a pa 
promos ossesses XX chramosomes po Aed Y. Y. The Male possesses XY a 
moths, birds and somefishes 4 Some animals the position is Teys aT 
^7 jm them it is the female whic AA 


as : Inosome. To-avoid the 9! uulike chromosomes 
such animals is called Zinstead of the confusion, i 


> : osome 
netic constitution in female is ZW ad ihe other memberís called W. Thusthe _ Y 
5.1.1 Karyotype: 


The particular arra of chromosomes that an individ E | 
- n individual p 
s karyotype (fig 6.1) whic at an individual possesses is called | 


ary n may differ greatly between different Species, or 
ometimes even between particular individuals. 


| ) Karyotype of individuals are often. 

xamined to detect genetic abnormalities, such as those arising from extra or lost 
Ex BEEN gx LU REESE A e 

HrOImnosolncs..— 


célls are centrifuged. 45 
ve ein red blood cells, 


are separated x Vda 4 
: Colchicine stops x 
division of while fu W. 
E blood cells A ON , 


Slide is prepared. 
Sample is fixed and 
stained 


Slide is examined 
for cells about to 
divide 


Karotype: 
‘Chromosomes are 
paired by matching- | 
banding and arranged 
by size and shape 
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teins ar, re called hi 


val jes. Whe Teas” ^ cach nucleotide is uy 
e-sugar and nitor 


r yY 
Bl Oteins The most abundan! chromoso 
ry deoxy- boss 


.m > 

u ade up of billions of units callee 
me of three molecules called phosp 
ASE, As illustrated below. — 


Chromosomes I 


| 


— vo 
a, —— =— 1 Q- 10%) | 
A (30 y 50-65%) | RNA 
fona (30-40%) ) Proteins ( L 


Biflions of Nucleotides Adenine 
| Guanine 
"a ix Cytillibe 
ci 
i ar : 
Deoxyribose sug i 


6.2.1 Ultra structure of chromosome: 
In this century since their discovery, we have learnt a great dealabout the 


steucture and function of chromosomes. Fulgte chrofosonyes 2 ang Compose 
| of chromatin, a complex of DNA, and protein. Most eukaryotic chromosomes afe 
about 60% protein and 40% DNA. A ; EXE t amount of RNA is also associated 

with chromosomes, because they are the Sites c f RNA S thesis. ¿The DNA A ol 
chromosgmre-exists as one very long sí 
—exteyds unbroken through the. entired 
DNA Fom a single set òf chromosom 

— would beumore than 7 feet (2 metre 

— Ihe cell, howeye r,theD DA isroiledrt 


—M ai 


How is the calling of thiid 
eukaryotic nucleus and-examine - 


that it resembles a string of beads 
about a complex of histones, whic 
“amino acids arginine and lysi 
7 assembly called a nucleosome. | 
i ee 
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Human 


o) } chromosomes Super coil 
— 


Within chromosome 


mat fiber 


| ] 
DNA Nucleosome | 
Central histone 


une remain condensed perr permanently 


ollematmder- or the ‘chromosome, 
luring cel] division, when the mov 


Bon) ee kang ih thato oceurs a at t a 
One nconfiguration n and its ; genes T 


ux 


lt has been suggested sincé 
“ted in the chromosomes. h 
E Y, but the genes are very s ne 
he bes t microscope. But we kr 
im. Somes of the cell nuclei. F 
"3 behave so in inheritance, t 
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ch l 
chromosomes, At the time of meiosis, the case ae POEN 
omes can be seen and it takes place as also requir = iss 
Bene pairs. Secondly, we know that in the genotype of every individy, 
Ober of each pair of genes is contributed by one parent ane the Other y fy 
Other parent. This exactly happens in chromosomes, Arey Em in pairs ina Vy 
and each of the two parents contribute one member of the pate As thet as 
Chromosomes ofa pair are @homologous, so are the ES alleles locate, Ee 
homologous loct. Each gamete (egg,or sperm) as a deg ul jam. nra Contains ett 
one member6f each pair ofallelic genes. Each egg an Wa n i, Sii, ne oth 
Pair of genes. It is the. basis of all breeding experiments an y alle Bamet,. | m 
this cafi be expláàimed, ifthe genes are assumed . to Sis contained in Y yes 
chromosomes. The redüction division of chromosomes can then segregate thems AE: 
the time of oogenesis or spermatogenesis. | E 


EY CHROMOSOMAL THEORY OF HEREDITY 


Chromosomes are also the kinds of organelles that segregate regularly MA 
eukazyotic cells divide, In the early twentieth century it was asstmed that piace 
chromosomes were the vehicles for the information of heredity, their centra] ro gee 
was firs? suggested in 1900 by the German geneticist Karl Correns. Soon after thy 4 eu 
observation that similar chromosomes pair with one another in the PLACE , E OL 

meiosis led directly to the chromosomal theory of inheritance, first formulated ety? 
the American, Walter Sutton in 1902. The chromosomal theory of hereditate: 
pastulatedas follows: Pass 


v 


. Reproduction involves the initial union of only two cells, egg and sperm 
If Mendes model is correct, then these two gametes must make equal hereditan 
contiibutions. Sperm, however, contains little cytoplasm, therefore, the heredi 
material prust reside within the nuclei of the gametes. 


2. Chromosomes segregate during meiosis in a manner similar + 


exhibited by the elements of Mendel's model. that 

(S. Gametes have one copy of each pair of homologous chfomosónies: m n 
individuals have two. copies. InN 's model.gametes have one copy of Aaa 
element; diplðid individuals have two ce 


4. During meiosis, ef 


metaphase plate independe 
chromosomes is a process | 
postulated by Mendel. « 
There waSqne prob 

out. If Mendelian tFaits a 
and if the independent ass 
assortment of these chrom 
that assort independently c 
greater than the number oj 
seemed a fatal objection, 
reservations about Sutton 
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LOGY 
4.1 DNA: Evidence of DNA as here 
Streptococcus Pneu monia a 
onia OCCUTS in Tw ajo 
Ur TE viru ent, resa 
FE a CA e are non y 
«po Dacterta o 
«ermined- 
ring the Course of } | | 
E p E “SL 
fia called R-type into uis ; 

J^ ah e injection o a d obser: 
nce T eria called 
i nice > e an ains of ba acte 
Ie n some of c pene Derirnz in 

La 
EA =i ule 


¡0 


5.4 


dn no XE 
S-i 


> > rated un | 
pected results apr mem ed. If live p+, nes | i 
€ and then additio onal i jecti : = 
S-ty ye Da 
£ experiments ; 
his deve Opme 
some how ~£Came alive in the : 
st iine influence of the 
ad transformed the livi ig Ce Don-vinule 
Wh ables ea Kk 3 y] 
ASIE of another type is called trans ormatior 
ars later in 1944 Avery Macleod and McCarty discovere 
ansiorming s ibsta Y reactions of hes 
O he ming and foi ado vas not RNA o 
TCI , but only DNA that koese the transformi ng abilit 
m ari Dos nuclease that destrovs 


€ DNA was adde 
£ bility was lo 


efore, it has be 
hat DNA must be the genetic iste 


Hershey and Chase observed that if cul 
ith radio active phosphorus {P 
abe 


eria 


-type bac eria had 
ously unacceptable 


hea El 


D nec Da 
me ci be ond am 


We fo 


res ats Lbecteriop hage: 


4.2 Brief reference to DNA struc 


leculal 
DNA is a very complex mo 
ücleotide, Each nucleotide itselfis made 


A Deoxyribose sugar (C5H1004) 
EI hosphoric acid (H3PO4) 
- Organic bases (Nitrogenous bases) 
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= 


— > ANE 
5 T m— — ———— ) 
There are leout different types of Sugar phosphate backbone Bases 


organic bases found in DNA molecule. o We 


Hence there are four different types of en "w^ t 
nucleotides hef ari Adenine, l 
Thymine, Cytosif yd d ( ps +” 
vtosiñe and Guanth HS H Y W 
1 P d 
Millen of these mwücldotides á * W. 
combing to form a sifñiele mol: qul ot i "(| 


DNA .SThe close sid M. nucleotide 


revehils That adenine dnd wiianine bases A 
" d hi 
have double ring wificture and on-the = 


eter hand, vtasine and thymine have a 


ngle-rine «tructure. The two, adenine 


(Ha " H 
4 guanine ate called purine-bases H 


i 
ind eytosine and thymine are called b cH 
P i 


pyrimidine-bases 


These mut leotides are joined with y 1 | 
opt another’ through Phosphoric-acid si Wes Tw e ‘| " 
n ewch a way that the Cs position of Ó — i 
+ deoxvtibose is linked to the Cs > H T 
posdtion of the next | ws H Od 

James D. Watson and Francis Y ' 
BS Crick in 1953 suggested a model of a 
AT which was based on X-ray "m m " 

daiirmtion data pro ided o» Maurice H. = 


Fà Willikins. For their pioneer work all u 


Phosphate H 


the three scientists. received Noble prize in ofl y ^W 
1962. Rosalind Franklin an expert x-ray Fig: 6.3 Sugar (deoxyribose) y 

i ciestallographer showed that PO, lie on The structure of DNA strand ? 
thawte? side of molecule, a pivot role Guanine (G 


enabling. Watson. and Criek to propose 


their DNA 
mole mul she died of cag rin 193 


ge of 38. 


A 


In 1953, Watsc 
scien Ni world Wily a e 
“British “Journal Nas s 
molecular model fag Df 
since become the s¥m 
beauty ofthe model was 
basic mechanism of D 


.Watson and 
organization of DNA. Ea 
two polynucleotide ch 
each other ama form € 
Tadder are made up 


nucleotide and the 


° cS d E 
net ternative possible. Ty 


Ather, are held togeth Due en 
ano 7. s erby 
acen A-T, and thre l A x 
sarated by 20A" distance Ihe 59. TI 
we tere turn coeur aft 34 YN Sree Es L 
M *TengtiYo a olvn "- "T US TCE efic 
"MEN codes tra 
7 G 


~- VÀ ' 


- oc 
~The Watson- delexpla 
T DNA molecule Mas An A, the 
wavs paired witha © in the complime 
anism, the amount of adenine em al LET therefore, i DNA ar 
penis aha 2 als the amount inc E DNA any 
or als the amount of tp, mi T 

feramioc equats THE amounts Cytosine. Although the p-n, and the amount 

z combinations of nitrogenous bases that fro S base-pairing 

sv do not restrict y" wwe yg: 
fnear Sequence of the four b 
mque order, or baseseque 


ases can va 
Le - - 


4 5.4.4 Replication of DNA 


4 genetic information is compli ; 
T 


A ‘Strand Thusa AD 
-Y In countless ways : 


— 


| mentary. One chain of the DNA molecule may. 
have any conceivable base Sequence, but this se 


the 
Each chain in the duplex 
mirror image of the other. To 


copy the DNA molecule, one need | 
nly unzip it and constructa new complimentary chain along each naked strand: 


Replication is semi conservative: 

The form of DNA replication sugge 
ani conservative because, after one round, 
Dlervrd;instead, each strand of the dug 


-— 


AW 
" 


odel i$ called 
7 J 


1 


jl es ofthe sam 
3 O (Figu 
a ram COM 


> £1 a 


wsierred the growing cells to anew 
Nd harvested the DNA at various inter 


At first the DNA that the ba 
ew DNA that was bein 


NA After anot eL - 
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Observed ) l hs the other light, corresponding to 
Included fracaso sh These results indicated that after ong 
replication, each daughter DNA duplex possessed one of the labelled heg sine 

of the parent molecule. When this hybrid duplex replicated, it Ccontriby 
heavy strand to-fórm another*hybrid duplex and one light strand to fo M. 
duplex, Meselson and Stabl's experiment thus clear ly confiriagd the Predic 8 
the Watson Crick modeLrhat DNA replicates In a ser! co e Te manner. Y 


parating its two strands and using each 


aughter 


/ MONA molecule copies (replicates) itself by se 
as a template to assemble a new complementary strand, thus forming two d 


duplexes. The two strands are assembled in different directions. 


A e7 Lon 
Bacterial celle p Bacteria grown in medium 
= à containing heavy isotope 
of nitrogen 
i 1 E 


Allow to grow, 
sampling at 
vanous times 
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“cluded that the patients su down ith 


GENES ---- The Units off 
In 1902 a British physic, “ST edit, 
early Mendelian Benetici n afa 
E iseases amo : SES kc 1 
s Dried several pe Paticnts e Ouni Bog Who y 
one behave as if rations wi More Wi Orkin, vw: 
fe ned to they were con, thi ach Valent a Bateson. With one of 
Garrod concluded that erg Aby amas a o al 
ted from chan A id ecean 2. € of C .Tdeegd | 
pad > e ancestor gf Du the hereg; caet y s lleles, “a, "SOrderg 
past? in detaifolnone. ¿ted Co | Otmation San traits i 
: ers y n >> t les >g On that Ha and that 
aed black on exposure tis Pipnuria, ^ eii €xam Ju courred | in | 
ñ . whichis ae MI. Suck Patients Sévera] e 
m aka E acid is b a a when à E contai A uU ethat le 
om ] omogentisic ro en down in; . FXPosed PG hed Ho ano lapidly 
Ya. unable to carry-out that 2.9 Si n 
| ffering f : core But the fed als 
6 > i br ! rom alka NA Š NSiderab] Patients 
catalyze this breakdown and, more generali penuria a rd in Garrod 
Ayme deficiencies. » that inherited disotdeow’ necessi . 
> ers Might reflect 4 
Genome: NE 


The total genomic constituti 


6.5.1 The one gene-one enzyme hypothesis: 


i From Garrod's finding it is but a sho 
information, encoded within the DNA of chromosomes is used to spec; ic 
enzymes. This point was not actually establi pecifysparticular 


| : shed, however, until 1941) When a 
series of experiments by the Stanford University geneticists George Beadle and 
Edward Tatum finally provided definitive evidence on this point. Beadle and 


Tatum deliberately set out to create Mendelian utations in the E i 


rt leap of intuition to guess, that 


they then.studied the effects. of these mu he organism. 
Creati enetic differences: One of; idle arid Tatums experim 
Moduced Dar results. The Té ade an e coelle X choi 
experimental organism. They chos ad mol , a fungus 
readily be grown in the laboratory m 3 ^ 
only known substances such as g 6i 
uncharacterized cell,extract -suci 
induced mutations by exposing 
€ progeny to growon complete 
Metabolites). In this way the inye 
result of the earlier irradiation, 
gu ding the ability to make one 
br. normal growth. Change of tk 
ge anisms that have under. 
“One or more compounds) ar 


A 
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rent Mutant strains of ney 
let rays (Fig: 6.6). 


" Tos 
e 
Beadle and Tatum developed three diff 


; ra vio 
by irradiating the spores By X-rays and ult 


-tays Of 
ASS; ultraviolet light 
Hip 


o° e ý 
ee J L3. (2 


Asexual spores Grow on complete medium 


one id Select oneof | > 
the spores « 3 


Pyridoxine p-Amino ` Choline tal Nucleic Fol 


Moal j ic. Arginine Niacina Riboflavin Thiart Minimal 
benzoic acid acid acid - contro! 

Fig: 6.6 ao 

Beadle and Tatum's procedure for isolati ig nutritional mi 

The three mutant strains had fol ON 
MUTANT 1- would grow if O, C ol 
salts, sugarand biotin. - > 
MUTANT 2- wouldgrowiféitherg 
MUTANT 3- Would grow onlyit Ay 
Oz Oriftithine, C 
Beadle and Tatum suggested 


According to them each mutation alter 


synthesis of a particular kind of molec 
as under: 


SomePrior Gene 1 Geni 
Substance O C 
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The gene 2 by COD Verus s 


amaged gen ae inten, l "f Some. i 
ys di FP gene 1, Uer the r 00, and pene Brlor Substance ¡y 
petion of making © vas com. old could 3 by convertiig.c i nt 
edium would do this. Br Mit jade Bate for, 10 long : into 
deficiency. It means that the E LO be^nre ; E 


advanced stage of Synt hesi& thus by and 


C i MB s la y Vercome@ahi 
no 3 ed d ds, ied em RS 
substances Dor C. Gene BK 8 deficiency ia ons Offene ends 


15 
native 'SPonsible fi — 
noaltérnative except toadd A to th HOr convert), C ereomedBy. a ddin 
The geneticists c *Thedium. "BC to A. In this@as g 


c there js A 
i7ymes, g EA" 
relationship i sodes NEG effects by speciffing Phe . 
- sh co cture of à single 
-s one en AN A " gle n e. 
B “yme hypothesis (pig. e) 249m 
Cluster 3 


D E 
| m n 
Ls i 
o ta i 
T A, A | H 
: A | 
Fig: 6.7 Evidence fer the one gene-one enzyme hypothesis 
Enzymes are responsible for — » RN 


DNA 
Catalyzingthe synthesis of all parts of the do ad 
cell, They mediate the assembiy of nucleic 
acids, tHe synthesis of. proteins 
carbohydratesgfats and lipids. From the” 
hair on your head to the toenails of your feet, 
all of you represents th€ products of enzy 
directed chemical reactions. By specifying 
yourenzymes, DNA specifies you. o 


6.5.2 Cells use RNA to m O 
it 


| To find out how a cell u 
DNA to direct the production of particul: 
‘Proteins, perhaps the simplest question yo 
. Bt ask is "Where in the cell are proteir 
ae?” You can answer this question E 
‘Placing cells for a short time in a mec IU 
containi g radioactive amino acids; the ce 
Mill take up the radioactively labeled am 
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«et: - ? 
: Sac 
m D VÀ A~ CHROMOSOMES Aw, P. 
them. This is known as 

acids for the short time that they are SENT ahve label. When invest OS 
sroteins first appeared Mens found i 
us, where most of the DNA is locateg | 


ge protein aggregates called filagsnmes. These ju 


rather in the cytóplasm, on lar complex, containin 
polypeptide-making factories proved v. e ert of xw Aen RNA, RNAS 
dif fere roteins. They Also, contain B. ribosomes . hints- that 
Simile DNA igual 6.8) and us Pei esis. RNA 
noleéules play an iprportantfole in polyPeP are three major classes; 

A cell contains many kinds of RNA. There a 


T i lled ribosomal 
NA found in ribosomes is calle BNA or 


Ribosomal RNA: The class of R ies providdf tit d 
rRNA. During polypeptide synthesise CHE EU | 
ribosome where the polype miblea. Cw S T 
Transfer BEEK: Acco Se OG E Aud alien kinds of tRNA Meca pig: 
(os j 40 diller i Ol URN: 

sells contain more than 
smaller Human cos cytoplasm. uring polypeptide syn esis tRNA molecules 
E o it ami i eir one end to the ribosome for Use, jp 


i i t th 
í the amino acids present a : | in 
er Ap polypeptide, and position each amino acid at the correct place on the 


longatin lypeptide chain. | 
nd A third class of RNA is messenger RNA. ORA Ah Sen is 
a lung. single strand of RNA that passes from the nucleus e o 
polypeptide synthesis, mRNA molecules bring information x x mes | 
to the ribosomes to direct theassembly of amino acidsinto a polypeptide. 


These molecules, together with ribosomal proteins and certain enzymes, 
constitute a system that carries out the task of reading the genetic message and 


producing the polypeptide that the particular message specifies. They .are the 


principal components or the apparatus thata cell uses to translate its-hereditay_ 


“information. You can think of this information as a message written in the code 
“specified by the sequence of nucleotides in the DNA. The. cell's polypeptide 
producing apparatus reads this particulappolyp >, Biologists have a 
to read this code and in so doing have! 
and how they work in.dictating wha 
6.5.3 An overview of gene exp 
The hereditary apparatus g 

_of the most primitive bacteria -all 
RNA copy of each active gene is fi 
sequential assembly of a chain of 
in the details of gene expressio! 
major difference. The basic appa 
to be the same in all organism 
unchanged since early in the hi; 
in two phases, which are called t 
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Transcription: 
he first stage of e gene ex 


gene, called messenger RNA Or 
cour in cells, mRNA is onner 


pression is the Production o 


ARNA (Figure: 6 -10). Like all classes SER 
NA nel ate. The production of RNA i is calle 


- 
ali ix 


cule (as wel] another RNA 
a bed from the D 
allec an RNA no 


D as 
anscri Dt da 


“mba ed when a special en e 
sequence of nucleotides on one o 


RNA oa  Fig:.6.10 ' 


tarting at that end of the gene, | 
qae Strand o XNA with a nucleotide: 
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the strand into gene, Em 
ding complementar, 


As the RN (A polymerase moves along 


each DNA nucleotide in Turm adds the Correspondin 
esatas 
' nucleotide to the growing RNA strand. When the: nzyme grove irpo 
“Signal at the far ede of the ge rmesirdiseñgages S from the s e ene i i 
“assembied- RNA cham. Thischaimts complementary tothe DNA MEER AR ae 
SSE A if is an "RNA transcript (copy), called jhe 


“the - polymerase assembied-it—thuas, : 
Lenmag RNA Tene as: ort thé D DNA mucléotide s se 


Translation: f | 
The Second stage of gene expression is the sy aud a po AS TL. 
€ col S and m mojecule to direct 
Mbosomes, ES ch use the information contained in 
the Ghoiceol amino acids. This process € of mRNA-directed polype pude sumthesisiy | 
_Tibosdi nes is called translation because nucleotide-sequence Information ig 


tr al asl: ited into amino ac cid-sequence info maton. Tr anslation begins: when q 


rRNA molecule within the ribosome binds to one e end ofan an mRNA transcript. Gaos 


it Has bound tothe mRNA molecule, a ribosome proceeds to move along the mRNA 

—_mólégules in increments of three nucleotides. At each step, it adds an amino acidite 

a growing poly peptide chain. It continues to do this until it encounters a "s 
signal that indicates the end of the polypeptide. It then disengages from the mRN/ 
and releases the newly assembled polypeptide. An overview of protein synthesisig 


prese nite din ¡figure 6. 11. 


quence of the gene. 


During translation, the codones of mRNA base pair with the anticodones oLIRNA 
molecules carrying specific amino acids. 


Fig: 6.11 An overview of protein synt 
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The genetic code: 


We havé used th 
Hin DNA and ultimately 


o acid, then there will b 
gh either. Three bases 


Ibinations, which is more than enough. Under th 


| specify one amino acid... In " 
, Francis Crick and three co-workers demonstrated that this hypothesis js 


A few requirements must be met for any language to be understood. The ^ 
must know what the words mean, where words start and stop, and. where 
ences start and stop. The Crick experiments demonstrated that words ofthe | 
tic code are all three bases long and that a setof three base ino 
Shortly after this discovery, researh an to decir 


o- 


nd up-bacteria and isolated the component 
ixture , they added artificial messenger 
t words were to be transcribed. Researchers 
> incorporated into the resulting pro! ns. | 
rely Of uracil (UUUUUU...) directed the” 
posed solely of phenylalanine. Therefore 
tbe UUU. Because the genetic code Was € 
5, the codé is usually written as the base? 
ach arino acid (Table 6,1), These messe 


What about punctuation? How dog 
stop and where Codes for entire prote 
5, start and stop? Research showed 
beginning of a protein(start codon). T: 
»--the end of a protein (stop codon). 
the beginning and end of a proetin ; 
ons is unnecessary. To see why hi 

ish used only three letter words: / 
lld be perfectly understandable, eve 
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d. The gene; 
long as the reader knew where the sentence started Re a © genetic 
does'nt need, and doesn't have, punctuation between € . 


Table 6.1 The genetic code (Codons of mRNA) 


Second base 


Valine Alanine Glutamic acid Glycine 


Though there are only 20 amino acids for which to code, there are 60 
codans.'im addition to the start and stop codons. All 60 codons are used RN 
geneñic code. The genetic code is thus highly redundant, or degenerate. In'oths 

words “A single amino acid maybe specified by several codons. For example, six 
different codons all code for arginine(Table 6.1)Even though the .cod@is 
redundant, however, itis not ambiguous: Each codon specifies one, and only one, 
amino acid: 


> 


U C A " | 
| UGU  Cysteine 
~i Q e 
UUU Phenylalanine WCU “Serine en malos UGC *Cysteine d 
y Uuc plaina E ed DAA © Stop UGA Stop A 
UUA ^ Leucine 
UYE Leucine UCG. Serine UAG) Stop du) a E 
isti CGU  Arginine 
>i) Proline CAU Histidine Ini y 
» pa — am Proline CAC-. Histidine CGC Arginine c Saas 
CON | Glutamine CGA Arginine _ A AIR 
£ £ CUA Leucine CCA Proline CAA odds CGG Arainin V ea. 
- CUG teüdhe CCG Proline CAG. Glutamine ginine c B ete 
Y UN E Ec A) * 
> i Serine U uc 
"n AUU Isoleucine ACU Threonine AAU Asparagine SUA ay 
A UC olsan ACC Threonine “AAC „Asparagine Am Fran. 7 c y 4 
ACSAUA Isoleucine ACA Threonine. AAA Lysine AGG v nin A mu 
AUG Start (Methionine) ACG Threonine “AAG Lysine Bs Gia SE tior 
E ECCE 
i i GGU Glycine uW |.» 
UU Valine GCU  Alanine GAU Aspartic acid Pj a 
SUC Valine GCC Alanine GAC Aspartic acid GGC Glycine c5 oy A 
G^^GUA valine GCA  Alanine GAA  Glutamic acid GGA Glycine K T 
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Decoding: | 

The mRNA ribosorne expos ^s OF 

to the genetif code. The tRNA carryil 
It possess anticodon series for this 
is knowrras decoding. Thedecoding 


EX3 MUTATION 4 

The gene function to dete 

They achieve this goal by"eontroll 

growth and adult life. Each bio 
successive steps, which are all 
Beadle and Tatum suggested one 
each single reaction is controlled. 
De praduction; function and spe 
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~ mutations can beth 
B mosome ze result of Struct Eet 
ls "Y o abnorma gametes and offs ri MCturaj Chan e 
ts A je t history— Pw ss: Some fo dou. 3 
| e E the genes along with thee uh.) 
Phan i 3 heredity more s less unc anged T i ally Stab 
EINE utation S any ch inis iS Undéro Ple ang 
Bl. tatio Mutation is ae ange in the €S un ] A 
—-Q 9 Je material. It does noi nor g o sein the amous me anizations Sang 
; c BI eic homologous chromosomes.) 
: A lero O) 


exchange as a 
— <8. Mutation mary 2. Fecombinar, 
—— m inm TI RM ^ n e 
Bianca! techniques. Some changes 1 chromosomes are And obean URL 
gom ions. They may se ever Invisible, whe pes are called oy 
fons when passed fro m adultas 
Tc 


are in genes. Both ty es of 
——Ó = 


eS Ola chr some m: Missing a 
“) OF a part of chromosome Do eT ire 
called duplication The tr 


ation ansfer of segment of 
8us chromosome is called translocation. The 

nes within the ch ~~ 0Somal aberrations is Called — 
amount of genetic material or arrangement of 


Se 


== 


and function. Inversions reduce c 
A unction.. 


ind tu jes. 
meto varieties within species. — ABCDEFG 
AS 


Normal gene on chromosome 


\ADEFG 
` Deletion 


ABCDEFG 


Fig: 6.12 Ch 
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Gene mutation: | M7 jus P 
A change in the genetic message of a cell is also referred to as ejf ation |^ JU : 
will discuss mutational changes that-affect, the T e fl: itself, prog Mee v 
alterations in the sequence are Called point mutations; ance E ra inyg pi. 
only one or a few nucleotide. In both bacteria and cm dag 7e > pe genes ma Po ple 
move from one piace on the chromosome to € SALT o “alleg UT 
transposition. When a particular gehe moves fo differen EUER In cul he Often ay V 
alteration in ifs expression of inthat of the Wie ys Iati yote lage 
segments 6f. chromosomes may. change — yt ipee drastic effe te N m 
duplication: Such chromosomal rearrangement o!ten CES ofig 


expression of the genetic message. 


CHROMOSOMES Anp 


ra (P 
Mu A. y 


"oe 
r Mardy, 
) The 


alv one or a few nucleotide, result either Pic 
g from spontaneous pairing errors tha td 


mu 


Point mutations, involving o! P 

: | lam: or 

chemical or physical damage to the D imm: 
océur during DNA replication. The first class of mutation is of particular praet 


importance because modern industrial societies e E EN into the T 
environment many chemicals capable ot damaging DNA. ese chemicals a I 
called mrutagens. c 

p |a m 
| DNA damage: 
Although nan 
B damaged. three are of major importance: 
radiaNonpañd (iii) chemical mutagens. 


(i) Ionizing radiation : 


Hightenergy radiation, such as X-rays and gamma Trays, is hight 


there are many different ways in which a DNA duplex can 1 te 
1 (i) ionizing radiation, (ii) ultravid MEE 


mutagenit. Nuclear radiation is of this sort. When such radiation reaches a cell, it Jaffe 
is absorbed by the atoms that it encounters, imparting energy to the electrons A 
their outer shells and causing these electrons to be ejected from the atoms. sme oc 


ejected'electrons leave behind ionized atoms with unpaired electrons, each calleda 
free radical. Because most of a cell's atoms reside in water molecules and.not in 
DNA, the great majority of free radicals created by ionizing radiation ate produce 
from wateram@lecules and not DNA. a 
Most of fit damage that the 

free radicals are highly reactive, 
molecules af the cell, inéluding DN 
When à free radical break 
double-strand break _ the cell'sgg 
damage. To repair a'double-Strafi 
must be immobilized endsto end sé 
Jacteria have no mechanism ti 
reaks are lethal to their desce 
1ultiple copies of their chrom 
reated by a double-strand bree 
iat is assembled in meiosis to p 
romosome. In fact, it is thou 
echanism to repair double stre 
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Y 2 y i . n 
y oe violet radiation. loko ni 
violet sl radiation , 
much lowe € co 
v e radiation ed energy tha Ponent 163 
j ron, the consequently, im 


P rele. of absorbi Ireeradic, Sun 
fagene of absorbing adiation cale are ccce 
chemical mutagens: "a les to 
any fnutations result frd compounds, 
1icals that BN thd NS A 
ges T cleotides but A ih y e fo odio, N 
"icals that remove theam When they an: hemicals th. DNA 
i: and (iii) chemicals Tes M. a ane. from a adenine o corporat into DN 
ppi ‘them to mispair. ydrocarbon "Fine ca de: à i] 
af sing? . n groups to nucleotide went 
y AT. 6.1 Example of gene - + Kg. £o ax” sad Y XN 
b ow 
Sickle cell anaemia: y Nr es 0) A > 


psice cell anaemia naemia isa heritable diso 
rde 
a e: e Blood ha carry oxy genoma molecules of the decae them h 
jfecti Ve. n Vhen oxveen is scar 3 - protein cinodobigc ks äre 
ont ble and combine with on one another, = 
5 sin the formation of sickle s QDD S, ro Tod like suture Te 


TM p Surprisingly, the haemoglobin that occurs i in such defeetiy y cells 
| c red bl 
A ers from that which occurs in normal red blood. cells in E out T. OM 
‘of Eat 300 amina acid molecules. In the defe ective hemogl 


Me occurs in place of the glutamic acid that oc t Occurs m A LITT ay | ' 
leda arma] hemoglobin., Red blood cells cells that contain 7 See pe dat stich} 
ll ective molecules become sickli e-she nd stiff: i E 
disk-shaped and much more flexible. —— 
shape, thesickle-shaped red blood a e ab 7 
PS ve ssels only with great difficul 
tumulatéTr the blood vessels, form 
oper ons EE i red. 51oot 


iReorrecty wh 


[t 


e Individuals who & 
Pond ishable from normal _ 
gous for this trait, howe 
n Mic wien aA expo 

“Sickle cell characteristic is 


E: 
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(B 
) Phenylketonuria: 
Phen ne Of the examplé of a relatively infrequent genetic " | 
are y ketonuria (PKUF a hereditary condition in which the affected ing; tt 

unable to break down Ahe aming acid phenylalanine. IMsuch in Vids 

“alanine Js instead conyerteatooiferihnemictals that ACM lay ai 
bloodstream, Although nof harmful to an adult these abnormal dejo. 


Prenytalanine are harniful to infants because they interfere. with the E i) 
Of brain oéjis acit with this disorder suffers severe mental tetardar E 

SCS. Ag infatit with thi gei Unc; ME m. 
lected individuals ratety live more than 30 years, When it js detect." ii) 


enough however, PRU can be treated tritionally- and individtral« $e 
e en deve ane RIPE orally. i 


Benefic constitution can then develop an 
Phenyiketonuria is agecessive disorder caused. by a mutant Alle |. ol iii) 


geñe encoding the ehzyme that normally) breaks down phenylalanine g 
wy 


inflividuals homozygous for the mutant allele develop the disorder. 


à 


3 iv! 


KEY POINTS | 
€ ME 


The geneticists concluded that genes produce their effects by specifyinou 
sizuiCture of enzymes, and that each gene encodes the structure Of a singh 
&reyme. They called this relationship the one gene-one enzyme hypothesis h 
+ A cell contains many kinds of RNA. i 
Ka Transcription, is initiated when a special enzyme, called an RM 
polyrherase, binds toa particular sequence of nucleotides on oné ofthe DN 
strands, sequence loca ted at the ec ¿e of a gene. | 
The secon stage 4 | Sis of a Polypeptide y 
ribosomesis ca | Ea / | 
Sickle eell anaérr 
are unable to trà 


Phenylketonúnri 
gene encoding t 
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Cells use to Make prot. 
a) DNA b) Nucleus 
Base presentin RNA but n 

Ot i 


"d de 
hras 
a) Adenine NDNA o 


b) Guanine c 
The chromosome numberin 
a) SPSS ~b) la e ros c 
One complete turn of DNA co pairs 
a) 2nucleotides 


conucleotides WE a 
| | d) 20 nucleotides 
To specify an amino acid genetic co 


) Cytosine 


ntains 


a) One base 'b Ne 

vr fi hree bases d) v kes 

Type of chromosome when contromere is located atthecent 
ay fetacentric b) Submetacentric = 
c) Telocentroic d) Acrocentric 


Which tripple base sequence do not decode isoleucine amino acid? 
a) AUU .b) AUC 
c) AUA d^ AUG 
Which one is the true statement for translocation regarding 
chromosomal aberration q 


a) Asegment of chromosa me 
b) Asegment of chromosom 

Mur od et segment of chromo S 

d) Asegment of chromosomess: 

| Which statement is not tief 

a) Heritable disorder 

b) Defective oxygen tral 

c) Red blood cell becom 

. \dAlanine ouccus in p 


| 
ved 


166 


Medicos Hub 


ND py 


Which statement is not true for transcription during gene sd ~ 
a) Production of an RNA copy of the gene EN 
b) RNA polymeraseinitiates transcription A 
Ver "Enzyme transcriptase is involved 
d) Amessagefrom DNA to ribosome 


x) 


e following questions: 


Write detailed answers of th 
hemical composition ang 


i) What are-chromosome? Give their c 


structure. à 
Prove with help of experiment that DNA is the hereditary materiai. 


ii) 
Discuss Watson and Crick model of DNA and its replication, 


Write short answers of the following questions : 
What do you mean by karyotypes? 
ii) Whatare autosomes and sex chromosome? 

Define chromosome and its type. 


lii) 
iv) Whatis chromosomal theory of heredity? 
vj Name the components of nucleotides ofhereditary material? ] 


vi) 
vii) 


i) 


Whatis mutation? 


What is transcription? 
viii) What do you know about sickle cell anemia? 
ix) What is Phenylketonuria? 


Define the followin zte rt 


i) Nücleosome 
ii. Genome 

Iv) Translocat on 
Distinguish betw 


i) DNA and RN/ 
ii) Transcriptiol 
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cial importance of cellular-xgg Re ig i8. celh E m 
anism, All cells are descendea dv "7I ^a “ia reprod s 
Nlutely essential for continue ex > 

y Sion process, form daughter 
ents cell cytoplasm; incl 
and cell-division is calle 


Medicos Hub 


"= ‘ar ET = + ~- X 
+. pS Wes ~<a 
168 CELL Oye 


It is a natural question what makes the cell divide or wie Amoebe SE | 
cells stop dividing. Ifwetake a unicellular organism, O^ edle On i M 
that it feeds grows and attains a certain size; afterwarc TI -efore it a = Other 
hand if Amoeba#s starved, if shrinks and.stops.dividing. | Nett aa 
the cell división is a way to keep à constant ratio betwee ee by the NE. lasm i 
and nucletis. It means. that the division of cep Let the nucleus gova ub 
nucleoplasm. This éam bé explaimed by the AA tain aniount of eytoni 
activities of cell and can efficiently control only over a cer -canisny depends p'ag 
Hence, the erowth and development-ot-every dine Dr rri Bell divisio PH MO 
growth and muitiplication of its cell. In unicellular ore Ur inlividualdee ye 
means of reproduction, and by this process, two 07 individuals dévelo fr Se En 
from the mother cells. In multicellular organisms, — d its-desces@antam m 
single cell, the zygote; it is the multiplication of this ce pl : an that . 
determines the development and growth ol the individual. | ait. 

In general, every cell has essentially two periods in the E dnd no erphasg p" 
(nofi-division) and division (which produce two daughter cells). Many e under d 
a continuous alternation between divisions and non-division. € eventa. 
occurring from the completion of one division until the begirmming of the x, rd: 
division constitute cell cycle. This cycle is repeated at each cell generation, but 
length of the cycle varies considerably in different types of cells. 

Division may take place by mitosis or meiosis. The cell cycle can b 
considered as the complex series of phenomenon by which cellular material 
divided between daughter cells, 1 


INTERPHASE AND CELL DIVISION | 
The non dividing initial phase of the cycle as the interval betweenbtwo 


divisions called interphase. During interphase, cell simultaneously carries'gut its a 


"work;-grows and prepares itself for next division and duplicates its DNA. Tl fe E 
nucleusis clearly visible as a distinct membrane-bounded organelle, and one or MA tone 
more nucleoli are usually prominent, but chromosomes are not visiblevin the 14 — 
nucleus. Theinterphase chromosomes are so thinand tangled that they cannot be 
recognized as'separate entities. They a y 
mass of chrematic material. 


7.1.1 3- Sub stages ofinterphas 
Interphase “is” divided furti 
S (synthesis) and G2 (gap tWo) phase; 3 
Gi is phase of interphase Wh 
phase synthesis and organization 
required to DNA synthesis occur. Tti 
to 50% of the interphase. The Gi pe 
and its control. At a point late 
withdraws from the cycle and ent 
phase to complete the cycle. Cells 
— active but do not divide. 
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X constant dure 


¥, of the interphase 
9 puring G! —_ Sub Stage 
somes are generally 
d_as#Single-sttanded 
hile in G2 subistape 
my become double Strandeq— 
IE two chromatids each 
phe end of G2 the volume of cel 
2, roughly doubled, DNA hag | 
” 1 eplicated and mitosis (M) ts Non-dividing 
PL. > cell 
@fhe duration of the 


— 


10) 
T pom 
AS 


—M 


omplete cell cycle can vary 
any Though usually lasting A Wik 
[0-30 Hours in plàpts and 18-24. phase Melaphase 


^ Prophase 


— — a a 


short as 20 minutes or as long as | 

sveraldaysurevereweeks. ——  — Fig 7.1 The eukaryotic cell cycle 

cWUwOf the various periods of 

e cell cycle the Gi period is the most variable, in most eukaryotic cells, it lasts'a 
minimum of three to four hours. Depending on the: physiological conditions ofthe 


cells, if may last days; months, or years. The S and G? periods on the contrary are 
relatively constant. In most cells DNA synthesistakes place in seven to eight hours 


and G2 period lasts two to five hours as the period of m ito uiresonly 
about one-hour. f awe i tel ij 
After:completion of interpl T [5 Ue 


Birigorous and continual activi | 
BA poaait specific @ 
On ase, jetaphase,anaphasi 
1.1.2 Cell divisions: s. 
tu, The next phase ismitoti¢ 
daughter cele, The divi 
len division of nucleus (I 
~ Kinesis), Usually the kary 
mein Cllowing are the twe 
. #8. To this we may add a 
41g Amitotic cell-divi i 
the, ^ division without the 
Muente os develops a cons 

“ster nuclei. The cy topl: 
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— nn —— Y 
nuclear portions are unequal in size, the process is genera] E VU ch 
i at rd 


nu 
net budding. When the nuclear portions are more than two in NUN be “leg 
phe nomenon is referred to as nuclear fragmentation This kind of cell "n 
Occurs mainiv in bacteria, oid "rios ibnormnai-and diseased Ussueg Su n 
> t 
' 


“Cancer and tumor 


| 7.2 | CELL DEATH (Necrosis and Apoptosis) 
ell P". T! r muld ell l T opgar i Sim: is rontrolled by two fitidarne 


Tits 
different y e. eifbet call c rrt bui self déstruction (Agtepha@ry) in tRe abie at 
of sunfval is We ce we may be killed due to-4fijuryz In, contrast to an 
desta Aat ng-cells that restult from tissue injury in led 
neorosgis s wi el) <wells and bursts releasing the intraéellular tow 
whch \ pe Deichix ringoells and cause inflammation v 

Apoptosis (Gf means dropping of or falling eff) isa type of Order}, gr! 
prograaomed-erti death ifi which the cell respouds to certain signals By itiating a 
d i nse that Jlesds to the death of he cell. For example during embryos; 
leveiZiadhent, the growth of the cells in the spaces between the fingers thafars ha 

Td |l, undergo apopto 

Apoptoy á th: ht to require the activation of a specific set of genes that 

Glved tý destroy the cell in away that has the least effect on its neighbouring 

twobeczth by apaptos: characterized by over all í ompaction of the celkandits 
debes. by the orderly dissection of the chromatin by special DNA sphiting 


InG Nase and the rapid engulfment of the dying cells by phagocytosis 
ADOpPTOMS 18 & common occurrence during embryonic development, but it 
s^ ours in adult tissues 4nd may be a particularly important weapon In the 
struction of cells that have the potential to develop into malignant tumor 


\poptosis appears to be mediated primarily by the release of Ca Mand the 


ret Wetcertain proteins lane "S E ad r qu red active ti ^ as decif Ñ of gene 4 
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Mr. miloti cell cyule i 7 " Pri ess of cell 

divis ! i ir "nb SIS is Pi als. "takes 
piace ^d g-mbryvomiac d ru fol 


cells that nd it, e Mo 
Micra, TE 
and Telophañe It is infag 

into the other Tw net resu 
nuclei (karyokinesisand th 
Co feviokinests}— OMITA 
division of'threriT— 


Prophase: 


As the prophage sts 

threads calledthromosom 
thicken. Each chromosome 
so close that an individua 
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at 
wach ee mere whic 
v breaks dow 
rophase the nuclear enve 
purot idie apparatus forms 


network oi 
Opposite poles, Of the pA. e ecc 
ratus determines the plane inet wh ich thé Geli will di divide. 
appa | à 


‘h is 


Aster Canty rite 
if —@vomatin spindle 
f 


osomes 
Qertros 


Fragments al 


Cantromere nuclear eo» 


a 
E 
Kinetochore 
Nuciéar — Plasma Chromosome, pet Spindle pole Bok: wd 

juu envelope membrane of two sister chromatids 


| | 
Nuctedlus 
Cleavage 


f 
forming | 
furrow , "WEM c 
Metaphase plate p 


goa 
Duríng early yar cm chro 
leus. As the.proph TP E 
irt, near the nuelear 3 short 
m ipty. There is me m. s the 
ing place during prophe aries 1079 o 
ucleus, Their formation varie like struc 
him z cells, one or two ro into two, ¢ 
ar the nucleus, it Now As the ce 
10 "es to the opposite pole Ultimate 
“Ween and around dll AP. 
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i) Continuous spindle fibers; running from pole to pole. 
ul) Half or discontinuous spindle fibers;-running from pole MA TIME, 
l i nly at 
111) Astral fibers; short fibers radiating from the centrioles only at poles 
jole. In the | ; d 
Higher plants and_soffie insects lack the centriole m the SPind|, A "i 
cal un E ~ =sions comparable to the area oc, * ce 
appears with its fibers Converging to pole regions nucleóhus (nu 1 Y I | 
by centriole in thf animal cells. During, late prophase COM and A, y 
nuclear membrane disappear A 


74 4 9m E. arrange them selves at the: apu pea plane Mae En 

spindle: Ea h Chromosome is attached to the spindle fiber yi E Ro Cnore (Bart 4 
| of "4 iet | Up to this “me the chromatids remata together. t the end oF 
ar I a + "he centromeres divide, thus freeing the sister chromatids SO that in 
7 phase $ e ~ AAA be drawn to opposite poles of the spindle by the 
micro des attached to their kinetochore. 


Anaphase: A. 

The contráctión of the spindle fibers takes place at this Stage, as a resultar 
which@Wwo sets bf chromatids migrate towards opposite poles of the spindle. The 
contraction of discontinuous or half spindle fibers continues until the two sets of 


Anaphase ts the stage of mitosis characterized by the physical separation of sister 

chronbatids. The poles of the cel! are pushed apart by microtubular sliding, and the 
sister chromatids are drawn to opposite poles by the shortening of the microtubules 
aftached to them 


Telophase: e 
When the two sets of chromatids m 
spindle starPdisappearing andi 
stant reappearing so two daught 
karyóokinesisg 


Teiophase is the s of mito 


Cytokinesis: 


Karyokinesis is followet 
depression appears in the cyto 
inner side until it completely d: 
place with the appearance of 
vays to divide the mother cell i: 
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In animals, the mitosis i 


ge spindle but in plant cells, the aera, w 
si 
ificance of mitosis: ja- 
The process of mitosis. ; 
SPTovides 
dult stage : ides ; 
4 celis are ades further Browth Pr to dey x 
pH, cells vailableto the body 8 life. Y Simple 9m zygote st 
In some-tissues, e Y for the formar; j age to 
ofold€ells is so rg 
worn-out cells, 
As the millions of ces ¡ 
“CNS in the 1 
zygote, each cell contains Moody are product of mitotic 
chromosomes. In this Way, the P i 
qualitative distribution of the Mitosis results in equal E , 
material to the dau ES» together with the has and 
uced by mitosis, Wo tary 
,3.1 Cancer as a result of uncontrolled Cell Divi 
In 1908 Wilson, sion: | 
to isolated motile ce 


tility of 
coupling. but 
lissocjation and re-aggregation of cells of a given tissue clle d dt in 
hei.ceils show no intercellular coupling or could not re-aggregate and do et 
hawinhibition of cell motility and also of mitotic activity as in normal cells, such 
ells become cancerous. In these, cancer cells the mitotic rate is not inhibited and 
he cells tend to pile up amitotically, formingirregular masses several layers deep. 
hese-eells show less adhesion to the t of among themselves and 
notility4s more pronounced. E CNY. 

Thecancer cells are developed b; 
growth and cell mitotis. Thus; chance: 
ake place, SOwe may suppose that a 
sult of an unlucky@ecurrence: Yet, 1 
hen a person is.exposed to certain ck 
5 ionizing- radiation,^X-Ra gam 
bstances aridi even 1 i 


4 


¢ 


i 


In animals, certaimtypes of vi 
tukemia. In this case, the DNA stran 
'* chromosomes and there by cause: 


Why does Cancer cells kill? - 
.. The cancer tissues compete 
cer cells continue to divide in 
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^ » wit’ rus 
Y y n \ ram h 
u^ qa Elan 
174 pd ( 
henc CE 
e, th d 
result, ris cells demand essentially all the nutrition available to the boas j 
normal tissues gradually suffer nutritive death. y. Ay 


meros wx A prulena 3 
EZI vios; ear [OS 7 let f [s 
S Fy b TA NH IA mero ] ¡SP 
Meiosis or reduction diviélon is a special and prolonged type of cell a. 


5 Mei | ade, 
curring in thefeproductión of germ cells. The process of meiosis*eccurs bonn 
Plants and animals. k 


.. In énimals it oceurs during gametes formation whereas in plants, it 
during spores formation. It has already been stated that every species of anima I» 
plants has a definite number of chromosomes and that this number reed 4 
Constant in its somatic cells, generation after generation. To keep the Hun M 4 
Constant, the chromosome number in gametes is reduced to half When Male 
female gametes and their nuclei fuse, the normal number of ¢hromos, : 
characteristic of each species is restored. The somatic or vegetative cells.Havin À 
Complete number of chromosomes are called diploid (2n). While gametes contain}, 
half of the original number of chromosomes are called haploid (n) or monoploid 


Chiasmata Microtubule Sister chromatids 


C | attached to i ch 
veros | Spindle kinetochore Metaphase Femara 


Nuci@ar Chromatin Sister Tetrad Centromere 


Homolagous E 


Medicos Hub 


idS, which aremot iden 
another in the first nuclear division, t identical afte 


Aer Crossin -ove 
uclear divisions and the shromosomes S 


LL Dorth 
| ivisi on 


€ 


divisible into four stage 
ron Das! - ! 


^ 
alapna 


KNOW) 71-3 
— KALICI »elopha pe in : l S 
ision, and D pu etaphase II, Anan se II mee leia 
Cond meiete-d ha and T 7 


t meiotic division: 


The prophase of the first m 
igniicantly modified in co Tite se. The follo \ 
ub stages Are re prophase I: 
^ Leptotene Zygotene -— 9 
Diplotene Ww Diakinesis à 


Leptotene:_The leptotene initiates meiosis, The cell undergoing meiosis is. 
omparatively large in size and. possesses a large nucleus. It has diploid | 
hromosome number. The chromosomes or choromonemata in this stage are 
bbserved-to be thin, long threads and longitudinally single rather than y A TA 
mitosis, Each chromosome presents beaded appearance due to the Presta 0 
dense granules of chromomeres at irregula long entirelengtk 

) \ Zygotene: The zygotene commer h 

hromosomes brought together-b 
chromosomes of/each homologous pé 
ntimately associated to,form a bivalent 


is known as synapsis. Tt starts, a P 
chromosomes an athe chromómete; DÍ 
corresponding one of the.other. 


of chromosomes. na 


Osis is als OSE pairing OT NOO 


n * " -P 
JI'ODhnase Of meiosis During Synaps 
chromosomes are aligned side b y side, 
pair with the corresponding DNA Sire a 


Medicos Hub 


— = : 
E — cwm D >” sae ae | A 
A z > b 
| , 
176 
7 e - j : 
ed Pachytene: During t Linus st romeo distinguish Ni ; of 
MEA. thickened and are more readiy e EE Shabi N 5 
homologous chromosomes twine around each Doa esl forming four chro Bing 7 par? 
two sister chromotids by adonfitudinal splitting eae orate am qye 
called tetrads. 1 P 5. 


; ic s of attraction betw "ER. 
iv)  Diplotemé: in this(stage. ihe-synaptic Tore e chromos Uem "nan 
-bivalent con&isting of fous chromatids. pon ha pain bran un ang |? 
_£parate/The separation is, however, incomple( a ne rr ot ate I aen af 

Spa with each dtber akong.ormore poin es place betweerpaired chromo 


Chiasmata © E SOme, 
chiasmata: Exchange of chromatid parts E rentas A dasma Ome 
dug to the breakage and rejoining of segmen =p in mind is that whole blo s 
kftown as crossing aver. The important thing to keep CRs 


" ids ofa tetrad during crossing wa 
134  fenésare transferred between nonssister ch LS Over: 


P m terized by the disappearance of AN 
iakinesis: The diakinesis is character NE 
[ vj c wes e T nucleolus and completion of pinos beri 
HDranAne, ] Semis i | 
sep&ration of bivalents is completed by the process e we = BN ien 2 
which the movement of the chiasmata from the centromere NE 2 h ends lth e" 
GurlBosome arms takes place like a zipper, and at the kb E. Age is thestwo 
chromiatids afe held together only at their ends. Now the bivalen come more | 


: isi Te; 
thickened, contracted and prominently visible. Prophase I ends he 


171255 OF 
nuciear mer 


Metaphase I: : 3 
The bivalents now line up at the equatorial plane. The tetrads then attach 
hemselves to the half spindle fibers at the centromeres. Each chromosome of the 
bival@at becomes connected to the half spindle fibers of one pole and the other half 


With the half spindle fibers of the opposite pole. 
Anaphase I: 

In this stage. each chromosome of the bivalent of homologues is pulled 
| ji towargs—the opposite pole by the contraction of the half spindle fibers. The 


anappase is completed when the two sets of chromosomes reach theopposite poles 
ofthe cell ‘ 4 


The randem orientation of homologal 
the subSequent separation-of A 
tesponsible for theimdependent ag 


.  Telophase I: 
When the chromogomes fe 

New nuclear membranes appear; 
_ meiotic process may follow. How 
(consist of two chromatids) tia 
meiotic division begins. 


Second Meiotic division: 


The telophase I, is follow 
mitotic interphase. Sometime 
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i Due to Ctoc ein 
y X Cv om om ey 2 vols, 


(j 
fi of 
iz š tio ea 4 : 
À no ... meio 
F ists o W haploid innu tic q 


sell: — DOH Komp [c Pa 


€ Spindles a autom. | Cro nz 
divisian. re form : d 
the ted chromosomes (diads) ned. a The fitiglear s, ich are at NC OA. 
Me equatorial Bane and 


; he centr Mroméres 
| phase II: omere from €ach other. 


4 Movement of two sets of 
posites poles. Each chromatid i ach spindle starts towards the 
fen the monads reach the poles. 


7 ophase JI: 


The chromosomes uncoil and form sep: | 
nuclear membrane is formed. Cytoplasmic ate groups and around each group | 


Í 7 Sion or c oki is i 
sulting in four daughter cells, each with haploid number hinaa | ie Td 


Sexual reproduction and the close association between homologous chromosomes 
that occurs during Meiosis probably evolved as mechanisms to repair chromosomal 
damage by using the homologous chromosome as a template. This repair mechanism 
then provided a ready means for generating genetic recombination by crossing-over. 


cance of meiosis: 


Meiosis»is a logical and necessary part in 
. reproducing animals and plants, as ithelps in res 
A of chromosomes. As a result of meiosis netes 
possesses haploid (n) number of chrom: 
the time of fertilization results 1 
helps in the maintenance of-ch 
after generation. In the absence oma 
have been doubled-giving rise M 
characteristics and att ne t 
During the process of meiosis ( 
mologous chromosomes. +4 
result in exchange of chromo; 
Thus, new combinations of ge! 
theevolution of the new forms. 


"1 Meiotic errors: 


p in normal course of meiosis T 
"ate out and enter two separ 
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À : Max d : formation 
members of the pair fail to separate, resulting of CECI nem the 
daughter cells, one having both the chromosomes O E S of the ho 
lacks the chromosome pair. This failure in the d 
chromosomes due to meiotic error is known as no 
abnormal chromosome number. € ¡led heteroploi 

‘ 3 imber 1s ca Oid : 
A change in the normal chromosome nu : > speci hv y. Mog 
; ; = ves but some S] € mor t 
animals have twy6t each kin of chi ris deni tition: is called polyploidy Uy than 
Ae cu ¿This pS : Usu 
two of every homologous chromosome -hromósome 
n' re hes. monoploid condition of homologous wet Polvpl de ED 2 
p E and '4n' tetraploid condition. Polyploidy is ce 


abng i M , 
Other SLE i 
Molo, ly 


disjunction, which resul ; 
Vin 


P ro ADEM m. P ú 
tion, 3n'triploid A a n 
diploid condi is rare in saints. The number of one or more chr omosomesig wy I d 
change during the formation of new 11 : ve added ora O a ^ Sio | 
called an aneuploid in which chromosomes may be adue ted. s 
- i e 
Human defects disorders due to abnormal number of chromosomes; Th 


Down's Syndrome (Trisomy 21): ! | M 
The most common type of human abnormality, “aneuploid 


syndrome) or Mongolism. It was discovered that mongoloid ha 


is Dum + 
An. ex: 
chomoósome attached to pair 21. One out of every 900 births show Down dromes 
itis a maternalage defect for Down's Syndrome; Older mothers show gregi 
increased risk of having Down syndrome children. The abnormalities of thigh 4 
“disease include mental retardation, with IOW IO in 20-50 range, broad flat Tag 
| eyes with folds, shortstature, short hands and large tongue. Females may be fe mE 
' and may produce normal or trisomic progeny, but males never reproduce. T 1 
"span is about 17 years and only 8% can survive up to 40 OF above. 


— --——- 
—— 


2 Y © 
Non-disjunction of sex chromosomes occur both in men and women, Nop 
disjunction in men produce sperms that are O (lacking any sex chromosome) 
both XY instead of normal X or Y. In women non-disjunction produces O or XX eges 
instead of normal X. When normal gametes fuse with these defective sperm or eg? 
the zygotes-hàve abnormal numbers of sex chromosomes. The most cofaño 
abnormalities. are XO, XXX, XXY and XYY. Genes on X- outa Nae 
absolutely"essential for survival, and embryos» no X-c 
abort very earlyin development. 
la Klinefelter's Syndrome (X 
The combination óf XXY ome 
Klinefelter's syndrome: Itisibeca 
trisomic condition. At ‘puberty, 
characteristics. For instance, thet 
sperm formation. They arealways 


2. Turner's Syndrome (XQ 

In humans, a person with; 
chromosome. About 1 in every 5 
This female is easily recognizable 


skin apound her neck and should 
fenol e CLAS 
[ 


poe” — SS 


¡ar e | 

ey osomic conditi Beo e 

pis i5 mon on since it lacks d oy Ptions arar 179 
Tomosome, 'on of an obj 
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“eak in mathematics a 
e wea acs and sr j 
Special 


ect). 


I 


FLO 


In unicellular organisms; cell division ; 


and by this process, two or r he m 
mother cell. Dore new individuals atise/from the 


The non-dividing cell is said to Be in the interphase stage 


The cell cycle is exceptionally rapi | 
ally rapid during the first cle 

egg cell, the blastomeres divide without any Mm A » E 

E In this case the S-period is very short and Gi: period may even be 

absent. 


A cell division without the formation of spindle is called amitosis. 


The process of cell division called mitosis is more or less similar 
both in plants and animals. 


As the prophase starts, the chromatin network breaks up to form long 
coiled threads called chromosomes. 


Theprocess of mitosis provides a means for development and growth, 
ti amete 

Meiosis-or reduction division occurs germ cells at the time of g 

formation. 


Theanaphase 1 
the opposite E 


Meiosis helps 
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Encircle the most correct choice: 


i) At what stage.of mitosis are chromosomes arranged along a pl 
the midline of the cell? an Ó 
a) Anaphase b) Telophase i 
<)Metaphase d) Interphase. T 
A diploid cell contains in its nucleus. i 
ameven number of choromosomes E 
b) an odd number of chromosomes Ñ 
c) one copy of each homologues 
d) eitheran even or an odd number of chromosome: V XE 
iii) Synthesis of new DNA occurs during 
a) Prophase Uf Interphase 
c) Mitosis d) Cytokinesis È 
iv) Interphase consists of following sub-stages, the correct sequencejs 
a) G1,G2,S b) S, Gi, G2 
x G1, S, Go d) all ofthem. 
v) Down's Syndrom is an example of: 
MAfisomicl7 WMonosomic 
c) Nullisomic å) None of them 
vi) A type of orderly or progre mmed çell- deat Li, 
a) Necrosis | =- Y Ápo| 
| c) Synapsis 
vi) ^ Meiotic propt 
a) Lep tot e 


c) Diplotene 
Meiotic p od 


Mi) totene 
Diplotene 


ix) In animals t 
Amphi- e 
c) Multi-ast 


viii) 
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etailed answers of 181 
escribe and co me following questions: 


4nd compare + 
iompare it with plant cel 
raw and describea1] the st iotic divi 

: mpare it with prophage E ages of meiotic division-I, Prophase-I and 


Draw the diagram and describe the Ry i ¢ 
is ald Ha-Ha pee Bukaryodf cella y 
arious phases and briefly describe the vents that econ da ame the 


he process ofc; 
3 an : : 
a of Mitosis in animal cells and 


x cart answers ofthe following questions : 
| Whatisan interphase sta; ze during cell cycle? 

Whatis Gi Stage? 
atis S-stage? 
hat is amitosis? 
hat is nuclear budding? : 
What do you mean by necrosis and apoptosis. , 
Whatis karyokinesis and cytokinesis. 
Whatis nuclear spindle? 


e following terms: 
Mitosis ii) Meiosis 
Mitotic apparatus iv) A.mitosis 


‘Diploid stage  Haploic 
Polyp loidy )) j 


ne ish between the 
Prophase and telopha 
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CHAPTER 8 


It was nof until the year 
Mendel. At that time three -bote 
experiments, reproduced Meg 
German Karl Corréns, the Atstr 
de Vries all found that-Mendel 
During the intervening yéar 
quantitative and thus more rec 
remained incredulous about 
assortment until evidence had 
physical basis in the behavior ¢ 
are located on chromosomes. 


182 
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ery specie has a spectrum 
y cic n of heri : 
this variation for centuries in eps pins qd ariation, and E 
These historical roots of genetics, " | | [AM ie 
o 10 - H . d 

janisms by which characteristics are transmitted f 

£ ed fro 
: at selected i 
the rules that gover i i ted breeding” 
ras Se «x M gove TR how inherited characteristts 
to offspring and how variation occursin the generatior CSpare passed from 

- ns. 


ENES AND ALLELES 


Genes (Gr. genos = Birth, race) are the basic units of inh 

me p ce c 4 » S : : 

E achromosor nce of nucleotides that occupies a specific position called 
a chromosome and is capable ofa biological expressior c 

ine or more specific characteristi > A A e 

2 ~ UN jarents to óffsprin 

ES (Gr. allelon = of one another): Any of the possible alternative forms of 
ne, of which every individual inherits lene Mirach darenn, dite 

gations of which produce different characteristics 


Gene Pool: 
The total aggregate of genes in a population at any one ti j - 


An example will make more clear th ; 
bne Pool. Imagine a wildflower popt ation 
colour. An allele for pink flowers which 
etely dominant to. an allele for e flow 
fied sífnation, these are the only 
bse this imaginary population has A 
flowers because they are homozygou 
The other 480 plants, have pink flow 
"terozygous (Aa). Because these are dij 
copies of genes for flower colour inthe I 
ant allele (A) accounts for 800 of 
60X 1 = 160 for Aa individuals). Thus 
f this population is 800/1000 = 0. 
forms of the gene, the a allele mus d 
Related to these allele frequencie 
inary wildflower population, these! 
S), Aa = 0.32 (160/500), and aa = V- 


ed 


Wi 
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CEN REVIEW or MENDEL'S LAWS O 


8.2.1 The work of Gregor Mendel: le hybridization experiments y, 
, nd made i atari; du! T 
stigntol 1 who ha i choice of material Greg, Lr E 


Earlier inve 
were failed because of their me 
Mendel was familiar with the wol 


ia ds of study i 1 
lies in his wise choi e of materiabend Mi ymethoda ~ 
ial: 
mentalMateria | 
E. Choice of experi a experimental plant he. Pisum 


ari 
thodology m SE Or, 
k of his predecessor ;. The reason of his A 


« im choice ; his > sa 
The elepfent ol lux : ve in thésuccéss of Mendel. This plant has fol ae 
(Garden peaj/played a grea TOv eg 


favourable characters, 


y hie plants ar easy toi ultivate. 


ii) This plant is self pollinating and cross pollination can only tay 
place artific ¡ally. | Ad N 
Artificial breeding is easy as flowers are Mee eden vely large wis 
numerous varieties are available with sharply cw ined contrasta | 
characters, such as height of plant, seed surface, seed Colour. as 4. 


colour of flower etc 


iv] Resulting hybrids are fertile. 
v) He also avoided the complexities that had troubled the el W : 
worker. | 
3 | 


2. Method of study: 
Mendel started his studies by planting pea seeds with diffe | 
characteristics and then crossing their flowers to see the pattern of inherifarieg 
characters in the next generation. He studied the inheritance of such contas 
characters like green versus yellow seed colour and wrinkled versus smooth sed 
coat. Be maintained a complete record of each cross and made exact counts of each 
type of offSpring. Mendel found that the cre is between green and yellowesultedit 
ali velld'w seed coats. He repeated this exin t wi st 
came to tineconclusion that when pea pl 
same character were crossed, one of the 
while the second' did not show itself at al 
The character that was expressed in th 
the contrasting claractér, which was 1 
Mendel discovered tfatfi péas, the ror 
the wrinkled, thered flowered over » 


Mendel then proceeded to sow 
(Fi = First filial generationfand the res 
produce seeds of the second generati 
of both yellow and green colours i.e. t 
the ratio of 3:1. He also discovered thg 
ratio of plants with dominant char, 
always close to 3:1 (Tabie. $i  . 


ee — 0. 


M 


P1 crosses 


X Dwarf stems 


X Wrinkled seeds 


X Green cotyledons All yellow Yellow 


2001 Green 
8023 Total 


X. White flowers All purple Coloured 345:1 
224 White 
Total 
X Constricted pods All smooth 2.95:1 
Constricted 
Total 
"Green X Yellow pods All green 


X Terminal flowers All axial < 


Mende] gave a generalized theore ieai exple 
m these experiments, which are now 1 
ritance. These are thé Law, of Segre 


ur 4^ | | y 
> , 
V A 
4 t LA T 
Ea 


. When pairs of contrasting char ac E 
5 neither mix up nor affect each ou 
"68 for each contrasting character sep: 


3 Thus each gamete contains only € 


o^. * Pure. This separation of allele 
"Called law of purity of gametes. 
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s 2 factors for each trait 4 x 
so thateach gamete conta; 
new organism receives 2 


Mendel's law of segregation: Each organism contain 


these factors segre i tion of gametes 
rss ate during the formation ' 
only one facter for nh trait. When fertilization occurs, the 


factors for each trait, one from each parent. 


Jar. 
8.2.3 Single traitinheritance: : ov? And e 
ihe cross between two parents differing in onc ee OB “Vora ( 
Cross and the ratio obtained in F2 generation is calle ond rb em UN 
 resuItobrained from mono hybrid cross 1$ spoken as single tra nheritance | 
ed Green seed 
Parent P: pio cios 
Genotypes Y Y 33 
e . e . 


L a . Y EN 
oso. o to e 


e e. 
P: Gametes ô Gametes e e Q Gametes | 
e e 
E - tm i 
= [e we 
Y y* 
F: Generation Yellow seed (Hybrid) 
plants 


Gametes 


F2 Generation 
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2.4 Inheritance Of two traits: 
The ros à hety eer 9 individ | 187 
»rauoobDriainecd a generano as ein r A = 
- quence of dibhybrié oss LODS cale dite d-ratig pe Called dih 
Mendel's experiments on _*Sinheritar T. pelts achieved as 
teometin gw nvolvedtewoor EUER. more gas were not limited SR h 
; acters. € character 
Parent = Yellow — . 
(Homozygous) Round Seeds x Green Á Wrinkled ^ seeq 
S 
YYRR Y y, 
r 
Gametes YR y y e 
Y xy | 
à QA 
ametes Yellow Á Round 
Females (Heterozygous) 
Y R X". Xy» Wy, 


Males 


Y NTE 


Fo Yellow 


Yellow 
Wrinkled * 


This experiment revealed E 
TOSS) some phenotypically new 5 
Plants, were produced. In other we 
“Our and seed shape did not ne 


ortment, which states that: 
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: i he seven pai 
Mendel found this true fór all the combinations of t Pairs o 


: tr 
and hence ;; “i 
he used in his péa crosses. Yet, there arc important exceptions ce it ig no 
universal law | 


Mendel's law of independent assortment: Membe f factors. Therefore, all posses ` 


(assort) independently of members of another pair o 
Combinations of factors can occur in the gametes. 


8.2.5 Test cross 


: i individu 1 
Cross fertilization of a phenotypically dominant inciniCualówi 


lps in determinino 5^ 

homdz¥gous recessive individual is called a teat cross [Ehe - When domus - 

“homozygosity or heterozygosity—of—the- vm 9m Avi NS RE an 

Omogygous parent is crossed with recessive, all the pm eA. Nant | 

pheaétppically. But when cross is between DE en H sei Me Ys 
then half will be dominant and half recessive offspring p | 


The results are shown diagrammatically in figure 8.3 (a) and (b) 


al 
y 


If it is the case of Heterozygous dominant, 
If it is the case of Homozygous dominant, 
es Genotype T t tt 
TT 


Result : All tall plant 
Pig: 8.3(a) 


INCOMPLETE DON 
8.3.1 Incomplete dominance: 
The F1 offspring of Mendel's 


two parentat-varte *8 because Q 
another. Many characteristics 1 


inheritance. But many others do 
inheritance called incomplete do: 
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P! Generation 
Red 
Cc 
Gametes 
breedi 
: red- 
v E and true | Freeman ng ra. 
x pers A Dar plants are F Generation 


[ all the plants - 1 
loured _ 


acteristic which neither of 

t at possessed. However, the ihe. 

wered plants -9n self fertilization 

ded red, pink : and white flowered 

nts in the ratio. of 1:2:1.(Fig- 8.4. 
It is to be noted that it when 

ere is no dominance both alle alleles 

It designated by same 

tter. To ‘diginguish | between them, 

Iperscriptis used hence: 

ymbol for Red flowered plant=C* 

mobo! for White flowered 

i= | 


Fig: 8.4 

3.2Codominance: Incomplete dominance in snapdragon flower 

REDBULL  X  WHITECOW t_ma of 
(Ri Ro Re AS AREA 


PA / d eles of a, 


— contrastin ng character are Aa ang, 
® E ® > IOZy$ 


in Fi carry” 


IS 


me, 


Ri Ra 
ROAN CATTLE 
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dominance. procedure will be followed for symbpla-2A -— m a = | o 
i e > leto No eu 
Symbol for Red cattle = R t | n v^ j | -— M $13 
White cattle = R° | 
Symbol for Whi pore E | " 


Y^ 


X3 MULTIPLE ALLELES e a SRE, 
more alleliq forms, are called mu 


A gene for a-ffait having fhree or al dae im 
Alleles A sel ot exi pulire alle eraon may bave, depends L 

—blood groups The type of thé blood group taa —— PASES pe 
the presence or apap emp certain specific substances 1n the A E sells. These 
substances are antigens and are of two kinds Antigen A y" mn - Y 

E" p: us. UP t with-antigen B 

A person with antigen A has a blood group A, an - Ben B, h 

blood group B. A person with A-and B antigens has blood-group AB, Similarjy a 


persón lacking both antigens falls in blood group O. ] 
It is now known that there are three alleles r-— for this trait Gene y py, 

and I" are responsible Tor the synthesis of antigens and B respectively. Ther | | 
_alternative genes fi] xyrruesize rio antigens at all. As only two alleles can occur in Wit 
e in@addual, therefore, the three alieles can have only four -Possiple s A 


_ fombinátiens, as shown in the chart. _ 
The alleles Y and I^ are co-dominant and bo 
Blood groups are also helpful in determining the paternity. 


Tabie 8.2: Various blood-groups of Human beings 


BLOOD GROUP GENOTYPES |ANTIGEN PHENOTYPES 


e NES 


th are dominant over allele'j: 


Medicos Hub 


94 * 
os ced ay 
1. The E ore can » Ce ay 
- ne Dn 
: henotype Genotype Antige 
P R^ ositi Rah Won en 
^ +ye or Positive R'R', R'E R^ ne 
R * h : hh Present 
e” Ae or R” negative er 


t 85% population is R^ 
9 nportance Tn transfusio 


positive. T 
D of bloog and prec 
er children are ik 
etic trait. Her 
ubsequen 


: a 
is a dominant gen 
tion in her Blood. 


3 PEE 
[S DOS 


e U ' o * Jr stosis foetalis, in which the MOTH i R" am d Dod A 
: tus and attack its red blood celi S, causing the child to be born severely 
te the D nately this condi be easily prevented b injections of a 
p. OI eyu =e . F 
f formation of € pregnant woman. 
A ice that prevents | Seir poris 


DOI AAA . a 
Epistasis (Genic interaction and modified ratios): 
i Er Epi 1 onjifasis = a standing peal) f Bother ene that 
T amcapnin whith one ed al 7 lic genes in which 
“ee „inherited. On interaction between two 7 VE | | 
ndepe T fies the phenotypic expression ofthe other. EL 
rof them c 


Wild (gray) 


Wild (gray) 
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und Epistasis is a term that was coined before ast E 
c *rstand the concept that many genes interact in the norma! devela RS 
2 4racter, we can appreciate the basis for various kinds of genetic ht 
respectively ff. 


i 
" 
«i 
Epistasis mav fie -ecessive allels o1 dominant alleles of DA 

S £ y bé due to recess ie E 
Eenes and hence may be called recessive epistasis and MSS. as epistagi." at, 
Let us take an example from the inherit. ce 
one pair of alleles is-known. to inpol y 


ayish colour, there are other POSsibi e 
+ 


(i) Recessive epistasis: 
colour in amice, in which’ more than 
Pigmentation. In addition to the wildgr 
Such ag black or whité. 
Regarding thes@ three types - grey , black, and white j two) pairs of Me 
are known to be involved. Wild-gray, depends for its expression on the presen: X 
dominant, B} black pigmentation. depends on the recessive allele, b. However q) 
Any pigmentation at all, gray or black, to develop, the dominant allele, Co mug, 
present at another separate locus. The-recessive condition, cc, results in A Wha, 
anima), regardless of the gene of any colour formpresent @bthe firstlocus. e 
Assume that two dihybrid animals'are crossed: BbCc x BbCc (Fig:8.6): n 
are Wild in coat colour because each possesses the dominants for gray d 25 
pigmelt production. Among their offspring, the following can be predicted: Ba. ne 
(gray): 8 bbC- (black): 3 B-cc (white): and 1 bb cc (white). Notice that these kinds gf adi 
genotypes expected from a dihybrid cross are actually obtained; however 
expression of the genotypes is so altered by genic interaction that the e i ders. 
phenotypic ratio of 9:3:3:1 is modified to a ratio of 9:3:4, This is so because the pa 
genotypes B-cc and bb cc cannot be distinguished from each other. Any pigmen |. A 
in the hair requires the presence of the dominant allele, C. It is as if the 'c' locus our 
suppress the expression of the pigment factors at the 'b' or B locus. This is thecae ez pie 
of dominant epistasisas dominant allele is responsible for altering the phenotypes, Tomin 
In.one way, this may remind us of dominance, but use of that term isg 
restricted to the interaction between a pair of alleles (B is dominant to b). AnothefNuml 
word is eeded to describe the suppressive influence of any genetic factor in | 
another that-is not its allele. Such an s called epistasis (Fig The 
example of fur colour in mice-nicé as set 
double recessive condition, cc, is T 
for pigmentation at the 'b' locus (Fig 
(ii) ^ Dominant epistasis: Epis 
‘a’ dominant allele, Fig: 8.7). Exar 


Dominant fur [o 
Recessive fur colo 
Dominant epistaic 
Recessive epistaic 
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2 Continuously varying trait (Pol 
: ygenic i ^ 
phe traits that are controlled b ón nheritance): 


which manifest themse ver i 


al additive fos EY: : - pairs of 


enic inheritar nous 


en there are at Tr Ci gene pairs that afa re the : pol (genic 


V coloure Kern 
> are two genes pairs for the Srne E Our Speck with B 


m guish the two pairs, subscript 1 and 2 are used for each ¢ gene a 
murant alleles are written as Ai and A2 w "cessive as al 
"d minant alleles A1 A1, A2 A2 Tour dose igments are p 2 and a. With a 
Tonrof-the nel will be Wi ; 
; is produced and r remains 
alleles yields intermediate intensitie à 


Skin colour, hej and intelligence-are-polygenic traits in h man. beings. 
erorgowers, fruits and seeds prod Tm by plants and quantity of milk, meat 


Mew synthetic pathways arem 
linked to others, so that any o n 


" E. In cats, the 
Sin deafness. 
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The Multiple effects of a single gene or-aHele are-termed leiotro May AY 
example from humans is that of the disorder phenylketonuria o> Y 
Deya tedas a simple Mendelian recessive trait, In this unfortunate co / 
na mental retardation is à typicaLsymptom. Afectes children, howeye lg 
T to hnve-1tght hair and Ln skin pigmentation..Blood and urine a 
. event Abnormal BigB-sveis of phenylalanine; an-amino acid concentrate d 


Protein of milk, cheese, eggs etc. already describedinehapter6- ^  ———— 


Enzyme C. sufstante EnzymeB . End yu. 
En 


d Substance Enzyme D, Substance 
D 


1 
Wc o 
Slang, 

o abies En in 
NL En e AS 
Wre y 4 i o y t 
Lm e pur. 
—» Substance s _ ae eee steps In path way "A" cannot proceed 2 due, ti y 

D = p ~ 
E 1 
Steps In Dath up» » im 
Ca 
Fig: 8.8 A branched metabolic pathway "not Procesy ^ 


EX LINKAGE AND CROSSING OVER y 


According to a conservative estimate, there are thousands of genes in the 
four pairs. of chromosomes of Drosophila. It means that each chromosome $y 
contains.a large number of genes, similar is the situation in all organisms; The + 
chromosomes behave as single units. All the genes in a given chromosome tend ty 


malls 


chromosomes: After separation, the chromosomes carry some genes that were earlier 
"located in a different member of their pair of the homologous chromosome{Fig: 8.9); 
——— —"néfChromalids sd G9 x9 
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exchanges of chromoso 
^ A mal se 
intin homologous chromosomes in ss or PR E Over TA 195 
ingle meiotic dj ay occur 
e division (Fi at more 
ig: 8.9) 


In Drosophila pe y 
. ant gene or 1 
inan ings and its x RIR 
allele v for 
noma l 


Such 
an one po 


x 


ive 
cee al wings and the Gray 5s 
sant gene B for € 
"v body colour and b All gray normal 
P. black body. colour x 
J^. tocated in the same 
P. of chromosomes NR 
ig; 8-10): As they are l o 
ked, they tend to be B 
D ited together i.e. V B 
a and v with b. 
But impli Non-cr —M—3À 
t implies that on-crossover Edo 


a homozygous 
BP fly is crossed with 
F homozygous vvbb fly, 


J| offspring would be 
y Bb ie. normal 


yi „gray body 
lour flies. When one 
| these heterozygous 
Wes is crossed with a 
homozygous recessive 
Ae fbb and the genes 
femain completely 
linked, and no crossing 
wer takes place, then Fig: 8.10 
ply two types of Diagram of a cross involving 


ind ividuals would The genes for vestigial vers 
appear equally in the versus gray body in fruit flies « 
offspring that would in the same ci ss 


esemble the two 
arents i.e, gray bodied normal winge 
| nob) (Fig: 8.10). 

Hd sex DETERMINATION à 
,, ltwas found in the early yea 
“imals most of the chromosomes 
p abers of one pair are not $ om 
ar ;Phologically. The exact pattern 
ths females of various organist 
MOS omal diffe ence is. e" id it 


1] t 


mosome less than the female 1 
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lf of 24 7i fe 
196 : | the eggs possess ha chr Š m ^ 
veram however, have only 29 chromo divides finally to give rise two qe at he 
ramet matogenesis, when every single AR to one of the daughter cel], Biving e y n 


lis, the unpaired chromos : E 
too types of spere YA SS r pe erms are produced in equal mud b 
1 the ; omosomes) i Imp, 
conten of grass-hopper égg (always with 1 ees fertile’ d Coe sible wat 
d typos ail lbecius. If a sperm with iar e es dioere C88, a fema 
3 with 11 € j RR, a pa 
prno This cda o ko iA which determines the sex of the indivig, à 
ap f 
termed as the sex T ros Ed 
males and females are called autoso ë : : i f 
In many other animals, e.g. mammals ido D rs iflerene, a 
males and females is not of one whole chromoso d nike af M of nel? 
chromosome in one sex, which is unlike its mate an y Chromosomes »r 
as 46 chromosomes, of which 44 i. AM 


the opposite sex. In man each sex cell h Au 
pairdibre similar in both sexes, these are called patosomgy, The rue pair in fem iem 
consists of two similar chromosomes, but in the male ol the 23rd pair differ iP e: 


is like those of the female, but the second is much small.) 444 
ros = Sie A pl. Aral Atta The two chromosomes of the female and one gf y $ 
the male which are alike known as X chromosomes, while the unlike smaller op we 
only in male is called Y chromosome. The human female POSSESSES a genotype of 44h81: } 
+ XX chromosomes, whereas the genotype of male is 44 + XY chromosomes, s fenera 

The above stated situation that the male is heterogametic i.e. producestwo] | 
types of sperms and the female is homogametic ie. produces similar and one type 
of eggs, genetically is found in many animals. But in some animals the position js: 
reversed e.g. moths, birds and some fishes. 


. 


The other chromosomes. which are sir y 


a9 
P 
49 
Y] 


n 


Sex linked inheritance: | f - 
A form of inheritance in which the transmission of the > genetic material isle M 


_forrelated_ with the sex of the parents is called sex linked inheritance, or anyi.. 
genetic trait which is transmitted through sex chromosomes is called sex linked] 
—inheritarice: > wry ENS 
Sex determination in Drosophila: | 


Drosophila melanogaster (Black- 
which can be seen hovering around ove 

T.H. Morgan, a Nobel prize winner 
experimental animal. He noted that tk 
differences in thechromosomes. The Kamp 


Fig: 8.11 
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: that t 

epit fly Thee three Pairs of chromo 197 

The fernale has both the E as autosomes pur eps 

On the other hand male has both mes of the 4th p aec lifference li 
One chromosome is rod Shaped ang .  romosome 

chromosomes has been designa and other ; 

E de aud ib E f ane If Drosophila 

E The afin coo B e, which e ES Shaped sex 
omes. $ ex c r . , are k 

XX will be a female and that- reo ee is called y. D rare called X 


receiving XY wj rosophila. Individual 
ed inheritance in Dro ori. Will be a male. 
T.H. Morgan (1910), per 


x q Berformed vari 
ed-eyed drosophila flies. He noticed apy > breeding experiments with wi 
gout to be a true breedi ra DIU with wild 


Eo lati = y 
yed fe m ale was ore on followed the Simple 


gures. We hav ) e 

E DI white-sreddliiss. ave represented the R for red-eyed and r 
Ss I: When red-eyed female (X" X" Jis crossed with white eyed male (X' Y )the 
neration shows all red flies, female as well a. ete 
-The F2 generation shows red-eyed and white- 
les are red, but % male red and % male white 
ypes: One producing only red-type offspring 
and otherhalf white-eyed offsprings. 


eyed flies in ratio of 3:1 (all 
eyed). Again female flies were of 
and another producing half red- 


Red-eyed female Vs White-eyed male 
xx and x Y 


Parents Red-eyed male Vs  White-eyed female 


Genotypes PE Y 
ê A 


SS I]; When red nale ( X^ Y ) is cross 
: -eyed male ( ec 
Mts are different from cross-I. In F1 both type 
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eyed and white eyed. Moreover all the red-eyed are cree and all the y My 
males. In F» generation again red and white-eyed se rd halftone ratio e N 
interesting case is that half of the male were red-eyed an " HKe-eyeq s " 
is the case with female flies. 


T.H. Morgan on the basis of results obtained from his e 


MIE 


Drosophila is present in-X chromoso cti i 
concluded that eye eofour in Droso] à LA chromosome "y 
chromosome carriés no allele for eye colour. y NER e, 


Sex-linkedinheritance in man: 


Inhuman beings, male has XY sex ohranpeomey while female has y) 
chromosomes, Thereare) about 200 genes present on (pu X chromos X 
There are two most popular sex linked traits found in pan beings. Tha 
deductions are purely based on interpretation of family : as. as iti, 
possible to conduct practical on human beings. The two sex linke inheritanc, wh 
described as follows. à 


Pedigree analysis is the acquiring of information about the phenotypes of family 
members to infer the genetic nature of a trait from the pattern of its inheritance. 


a) Colour-blindness: 


lis a sex: linked inheritance found in human beings. Persons suffering fe} 

colour blindness have difficulty in distinguishing red from green. It is a rame 
—emmmor trait and more common in males. It is because Y chromosome is inerti] 

this trait, Only one gene of this trait will render a colour blind man. While og Wa 

other hand a woman musthave two genes for this trait to become colour blind = 
This trait of colour blindness can easily be detected by using special cham 

made up of a number of coloured dots so arranged that colour blind persons seezl) 
„different pattern than other persons do. m p= 


The possible results of various crosses are shown in the following charts, " 
(1) Cross Between: { N = Normal eyed male 3| 
N = Colour blind female 

Colour Blind Vs 
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(ii) Cross Between: 199 


AL Ve— Colour Bling 
| Female 


n 


Children 
x" X"= 50% Normal daughter(carrier) 
Xy =50% Normal sons 


When a colour blind male marries a normal female, all th. will be 
colour blind, while all daughters will be bis > but der 
(iii) Cross Between: 
Normal Vs ' Carrier 
Male . Female 


E" Y 
Gametes IO, "Vs 
Sperms | 


X" x" =25% | 
X" X" = 25 % Normal daught 
X' Y = 25% Colour blind ch 
X'Y = 25% Normal childre 


200 


(iv) Cross Between: 


Colour Blind 
Male 
XY 
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SN 
Vs Normal (Carrier) 
Female 
ad y 


Offspring 
x" x = Normal female(carrier) 25% 


x" Y = Normal male 25% 
x" Y = Colour blind male 25% 
x"x" = Colour blind female 25% 


When a colour blind male marries a carrier female, 50% daughters carriep and 
colour blind and 50% sons colourblind and normal. 


B) Haemophilia: 


very serious or even a le 
Haemophilic 
Father 
Generation ! XY 


F: 


" | 3 
Generation Ill E le 


Fig: 8.14 Inheritai 
X Chormosomes () 
X = chromosome u 


inheritance found in human- 
the blood fails to clot after an extern 


ith extreme cases can bleed to death from even a small cut. Th 


r internal injury, or it clot 


it 
efect. 


Mother 
XX 
Normal Normal 
Daughter Son 
XX XY 


Owy 


18 


= 
Q 
= 
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aus MN 


e? 


"LI. Iesu tr y 
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4 


pLOGY 


Haemophilia is 


- com : 
he Y € T ISOME 1s ine oe ely Very rare j 
: us ira DM , 
ait WHUe à women needs two ULA man Need. Den, The +a. 3 : 201 
aeniop € survive andre Toes: Thr “ote ONC gene cop Ue same 
Produce (i TS ver -controllin- = 
: d are ^ B this 
z < 9 Cause f 
YA DIABETES MELLITUS 5 


Diabetes mellitus, 
deficiency of insulin or A 9 x repo et known p docri 
igh blood glucose, so high, th reSponse to insulin in to aber, İS caus 
Elajfís-why-the fes tie i$ hus the labetic's PO tissues. The DC A 
we concentrates in the 1 Sar in urine ja one test Ts glucose, Which 
xcessive volumes of ur ET 18 ext iM f. aer 
Persistent thi der 
ajor fuel source Dx m pie d. 
On. In sever ordi 


rine, mor 


: animal pancreases, but geneti 
brovided a relatively inexpensiv : Ene 
ehormone into bacteria. 


Type II Diabetes Mellitus 


! : (non-insulin-dependent diabetes) is characterized 
either by a deficiency of insulin or more commonly, by reduced responsiveness in 
arget cells due to some change in insulin receptors. 


Type II diabetes usually occurs after about age 40, beco 
th increasing age. More than 90% of diabetics are type II, and 


ming more likely 
many can pi age 


a major tactor 


th eir blood glucose solely by exercise and dietary control. He 
i type II diabetes. y . á Aag» 


+ Genes are the basic unit 
that occupies a specific pt 
+ The total aggregate of ge 
population's gene pool. 
* 


The cross between two E 
cross and the ratio obtal 


— 
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id cross is spoken Ney :4) 

ybri as singh 4 gre 
r 


The result obtained from mono h 
a 


inheritance, | | 
phenotypically dominant individų 


Cross fertilization of 4 ‘ 3 

homozygous recessive individual is auaa e RE ed tt ath 

determining the Homozygosity or Heterozygosity š ‘ minant Paren: 
Codominance may be deséribed as phenomenon of Ege cer in whi 

alleles of a contrasting character are dominant and express them. beng 

g the effect ofone another, “Ssi 

~ 1 


heterozygous individual neither maskin 
Agene for a trait having three or more allelic forms are called multipie T 


are controlled by two or more than two separate * t 
fest themselves in an additive fashion result in Ys d 
This is known as polygenie inheritance, "y 
eor allele are termed pleiotropy, 
a chromosome to remain together is called linka, 
Y 
d through sex chromosomes is calles | 
a AN 


v 


$ vil 
" 


The traits that ar 
genes which mant 


continuously varying traits. 
The muitiple effects of a single gen 


The tendency of genes in 
Any genetic trait which is transmitte 
sex linked inheritance. 


2 


Encircle the most correct choice: | 
Mendel perform his famous experiments of heredity on | 


i) 
a) Maize b)Mirabilis plant 
S Garden pea d) Bean plants. 
ii) Mendel in his experiments considered how many characters: 
a) Fine b) Three c) Six S AS 
iii) Ina cross, appearance of int erea iate charact know 3. 
a) Codominance NI 
c) Epistasis - 


iv) Ifin cross bot ] 
is 

c) Interaction ¢ 

v) Blood groups 
a) Blood grow 

c) Blood grou: 

vi) Each human 
a) 21pairs 
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vii) Which chacter : 
A Sticis not associated with a: 
«er Lo el bd) Insy th diabetes mellit 
w blood gulcuse Sulin deffñic; ency us 


vii) Point out the Mis match d) Persistent thire® 


A T.H. Morgan 5 d ' 
) G. Mendel Ls, Drosophila 
c) Epistasis y Garden pea | 
Es ominant €pistasis = ert 
f^: etotala d 
ix) rs of genes in a Population at any onetimeis 

E ©18 called 

c) Crossing-over " Mie 
enome 


> leiotro 
c) Continuous] i i E 

y varying trait d) Multiple inheritance 
- Write detailed answers of the following questions: 


i) Define and explain the law of 
plant or animi. € law of segregation taking an example from 


ii) ^ Explain the phenomenon of in | 
dominance with the h lp ofexamp PA we donflance andes, 
iii) Explain multiple-allele by taking the example of human's blood 
group. Also writeaboutrhesus-factoranderythroblastosis. ^ > 
iv) Explain the phenomenon of continuously varying trait-and . 
pleiotropy with examples. y i mi^ ", 
v) What do you mean by sexi 
sex-linked inheritance int 


>. a 


A Write short answers of the fo 
i) What is a gene? Define allel 
ii) . Define gene-pool. 
iii) State Mendel's law segregat 
i)  Whatis law of independe 
v) What is a test-cross? 
vi) ^ Whatisincomplete dom 
vii) ^ How would you explain 

beings or the colour of k 
vii) Write in detail the imp 

beings, particularly if a 
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vii) Which chacter i 
a) Endocrine di Sticis not associated wi 
De € disor der PEOR th diabetes Mellit 
w blood gulcuse TM ficiency + 


vi) Pointoutthe mis-mato, "Persistent thirst 


a) T.H. Morgan Ss 
b) G. Mendel & Drosophila 
c) Epistasis EN Garden pea 
7 Dominant €pistasis $ Bateson’ 
/ ix) The total aggregated of genes ina 9:3:4 
ne-pool Population at any onetimeis calleg 
c) Crossing-over " d) 
Es : enome 
x) The guttis effects ofa single gene or lele are t 
a) Polygenic inheritance s 
c) Continuousl i bo | 
V i MNA. | 
y varying trait d) Multiple inheritance 
- Write detailed answers ofthe following questions: 
i) Define and lain the law of s f 4 
plant or anin. € law of segregation taking an example from | 
ii) Explain the phenomenon of incom l j | 
: : 2 1 ete d Co- 
dominance with the help of examples. a dus o i 


iii) Explain multiple-allele by taking the example of human's blood 
group. Also writeaboutrhesus-factoranderythroblastosis. | > 

iv) Explain the phenomenon of continuously varying trait. and 
pleiotropy with examples. | / = i 

v) What do you mean by sex-c 
sex-linked inheritance in ly 


A Write short answers of the fol 
i) What is a gene? Define allele 
ii) Define gene-pool. 
iii) ^ State Mendel's law segregat 
i)  Whatis law ofindepende 
v) What is a test-cross? 
v) ^ Whatisincomplete dom 
vi) ^ How would you explain 
beings or the colour of k 
Vii) Write in detail the imp 
beings, particularly if a 
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DNA Trecombirátiof 


i nisms or their components. 
een it was used to make 
Live bree: ing of live stock and 


e-gerreticaity fderieat unnm 
E Paese } i , 
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A centu TECHNO 
Phenomeno Ty ago, Gregor Johann Mendel formulated set rules to exp X 
each herit > of inheritance of biological characteristics. The basic theme m 
Physica] able Property of an organism-is controlled by a factor calleq a ge 
qs entity present somewhere in the cell, which is made up of DNA", 
5 ery of the role of DNA was a tremendous stimulus to .genetic Teseareph | 
are 1966 structure of DNA was studied, the genetic code understoog ai ty 
Processes of transcription and translation were described. 3 


In the year 197147: ic research was activated and a feyg, ,. 
modern Ciclo S ds x Aa new methodology. was developed ^ in 
methods referred tg as recombinant DNA technology or genetic engin, tt 
and having at their core the process of gene cloning, sparked.the third Breat ay 
8enetics. We are still in the midst of the boom caused by this revolution ang theres 
no end to the excitement insight. y h 

Now, the recombinant DNA technology leads us into the major BrOwin, 
industry of our generation and this century - biotechnology. Biotechnolo cant 
defined as the use of living organisms for the welfare of ma: kind- In broad t 
biotechnology is the manipulation of living-organisms-or-their componenti. 
perform practical task or provide useful products. The biotechnology indi 
dates back to the dawn of civilization, when fermentation process madeaise of 
livingyeast cells forrising bread and fermenting sugar for brewing were introduceg ^ 


The building of biotechnology is standing on the pillars of recombinant DNA 
technology. Therefore, in this chapter we will study main techniques: ay 
applications of genetic engineering. We will also discuss DNA technology as 
evolutionary technique, which brings about a revolution in biological research, 
dicine, forensic science and agriculture. 


GENETIC ENGINEERING 

Genetic engineering is the manipulation of genetic material of any 
organism. Genetic engineering usually utilizes bacterial cells and their plasmids 
which are small circular DNA molecule. They can replicate freely within bacte ial 
celis. Genetic engineering can produce cells that contain a foreign gene. These cells 
are capable of producing a new and different protein. As a result of growth of these 
cells so many identical capies of plasmid with a foreign gene are produced. / 

A E us Hack so rie) E y 


EPA 


9.1.1 Recombinant DNA technc 4 
The basic steps in recombi 
L Preparation of recor b: 
2. — Insertion of rDNA into 
3. Multiplication and pre 


4, Selection of bacte ia 
1, Preparation of recombi: 
Recombinant DNA (rDNA) x 
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- 


or: 
oto bim ant DNA molecule, Itis 


snicle to transport rDN 
alar types o vectors 
Preriophage tvirus)- 
Plasmids are smalle 
bacteria. It can replicate j d 2 Circ 
jme bacteria. it can replicate independent cell ee 
ays carry one or more genes; which are pee Post cell chromosom 


i " 
jayed-by host bacterium such as responsible for useful chape Mids tá 
Et aes lici — 7.25 resistance to antibiorzs p Aacteristics 
mer bacteria (colicins) etc. _ v -AuDlotics;fertilit; ki ling o 
Generally plasmids are f. — . - wi 
sme eukaryotes i.e. in some strains ofyeast. ely they are alsofound in ^ 
p e. y" — — ti + EN | 


Plasmids are used to prepare rec 


: : - 'ombinant DNA mo 
fom their source and inserting a foreign (required) gene inte ies by removing 4 
p this rDNA as vector and there after both bacteria and phe Host cells take 


his FD plasmidreproduce. — — 
estriction enzymel (C molealor sUssor 
Another tool for recombinant D A 


. y E N is PA 
mes; which are required to cut a source DNA molecule in small pi 
PERS! LL —R <<a ca ae i 
urplasmidto make a gap where foreign DNAfitsintoit. do 
These enzymes are_ Shading indicates palindrome 1 
aturally found in bacteria to — Cut recognized by the restriction 


rotect, them against. 
actenophage by cutting viral 
DNA. These enzymes can be, 
onsidered as molecular 
| Iso due to their resiciccing- 
roperty of viral growth. They_ 
j mo eeovered. in. 1960s. 
Different types of restriction 
mes have been isolate d. 
burified. Each one cuts DNA at 
| speciic palindromic site, 
producing sticky ends. The. 
iim ends of restriction. 
ragments are used lind the ' 
Bboratory to join foreign DNA- J 


DIECES. i 


UNA Ligase Enzyme: = 
A DNA ligase is a key enzyme that se 
“Nds Ofveetor.—— — — 

^ Insertion of rDNA into host cel 
Usually the bacterial cells are usec 
Use it is easier to isolate and reinse 
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take up rDNA BIOTE 
v— when t " 3T E > 3 CHNO ! 
“permeable. Serie t pey te areated. with. calcium chloride to mak ig 
Solution, as well as bacteria, "oecteria) will take the desired plasmids Diui 4 E 


3.  Multipli i 
e tiplication of host with rDNA: 
hen the host cell divi ivi 
molecules aro; s - vides and redivides, copies, of the recombin 
lecules are passed to The progeny and further replication. of vector takes DNA 


After A Taro — mc 7 
Aer à large number or célisdivisions, a colony or cloncaf identical host cS Roe. 
Molecules 


ro To PIB DD , : JONS, A colon 
Uca fact celin the clone cóntáins one or more copies of the rDNA 
Bene carried by the recombinant molecule isnow said cloned. 


— — 
—— 


NS 


E. coli Isolated DNA from two sources Human cell 


Plasmid LacZ f 
amp" Restriction site f 
Cut both DNAs with same -— 
restriction enzyme ! 
i e 
Y 7 . 


of interest 
7. Sticky — ^h. 
ends "ECL 
+= 


Mix the DNAs they join 
by base Pd j 


T E 
83 
28 
aa Ge 

= 


Bacterial clone carrying many copies of human gene 


Identify cells containing D 
the recombinant plasmid ! 


Place cells onto suitable Ax 


for multiplication 


Fig: 9.2 Cloi 
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ejection of bacteria wi 
, pacteria containing re uin 
pacteria having no rDNA Re 
bacteria con 
hU while the rest will die. T 
Me is “cleaved by Tae 


o o E reign idase yi. is MO 
Ay’ “see —r on medit m RT IL = olonieg- 
T EE erre A 


p 

, -Genctically engineered p 

the field of agriculture, , ete. T 

rants to n make them . n resistant towards ing En; 

aner), 10 "synthesize or ze organic chem mica Sects as. þi Y 

search to Tu omues ta End E | 
tei 


- In agriculture these bacteria 
yifferen t ways. Some bacteria, -can be used t to 


rent ways. T vi lth of lank 
Emus; bacteria. Earlier they use to promote frost damage of y 


Era E » 
n event it. Some Bicteria, which normally live in 
L 


ig eign ge 


pez 


_— * 


There are some bacteria, which have an abili 
EE oil eati ilit 
material e terial e.g O. | cating ng bacteria, v which Were used to clean 


m ow there are genetically engineered bacteria that cama: alcan n up the oil spils ar ee 


o this bmuch v 
Number. of chemicals like insulin, wh — | 
pattle_ and pigs. can be synthesized by. by genetically en 
themical a1 are not synthesized r naturally by 
Production o protei 2 large and comme 
penetically engineered | bacteria, which we is diffici 
A: an growth hormones were_previduslysext 
Bdavers (dead organism) and it took 
synthesized ed by genetically engineered b 
| Hormones are also prepared B 
Hormone th 19H) if-give LO TW 
a ones prepared- 5y 1 fo 
uce a saner meat ces 
Ome sene 
organic compound An ; | i 
enetic e: eine PR 
act copper, uranium, and gold fi 


"12 ‘ransgenic plants: 


oth Free living organisms in t I 
€m are said to be Hans dba nic 


V 
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Tr e — — 1 "T " be t aust the SIM My g gu 
7 ——————— — ulation be sc Y Can o l $ 
ints in particular are easy to geneti aroe from a single cell : trays E 


tissue culture, where an entire plant can VERO A Ss ^ | 
ed to produ« anspenic Plant, vo ore 


Some techniques have been develoj ll-re 
D : in cell-wall-removed e. ni 
rDNA can be introduced into.embryo or ey eris Ti- Plasmid, trán “Wille, nh cà ee 
protoplast. The only plasmid for transgent É «e " Mera M oe 
its host Agrobacterium to many but not all plants pent! 
ernie plants are: ae ay te 


The maift aims of developing rans, 
, > eda these pl: > 
a) To cultivate fhore nutritious gens ne ? deo 9 irae Contain 
the amíño acids, required by human. BRANCAN v 
© 1 y . 


ed, 
soybearis, corrmatid wheat are now develope | 
re able to make use Ofnitrogen fe 
Uu 


b) Plants require less fertilizer and a 
atmosphere 
row under harsh and unfovour | 
A number of transgenic plants have been up. "aq ins Fesist ei 
herbicides. Crops. of soybean, cotton, alfalfa and rice, 


Insects, viruses, 01 dai rd MARCUS: 
genetically engineered; The first transgenic fruit. approved tomatoes 


spoilage, l y 
A number of agriculture companies are 1n the p wi developing a 
transgenic wheat and rice to meet the global demand of foo : other area when cor á 
molecular scientists are working is to increase to CO2 fixation Property fy 9,14 
enhancing the efficiency of RuBP (Ribulose biphosphate). G 


able conditions. 
c) Plants $ 


retar 


Plants are being engineered to produce fructan instead of dextrose, hù T NAM 
hormones, clotting factors and antibodies in their seeds. One type of antibod ‘an pro 
made bycorn can deliver radio-isotopes to tumor cells. b amido 
9.1.3Transgenic animals: E restpict 

Genetic engineering of animals has begun. Animal cells usually do nof'take | 
plasmids but it is possible to micro-inject foreign genes into eggs before they gre AY 1 


fertilized like-micro-injection of bovine growth hormone into the/eggs of various $F 
animals. It had been done on the hope that the gene will establish itself and 
transmitted to all the cells of developing organism.and even be passed along to the? 
next. generation. of offspring. This proced S been used in fis ick 
cows, pigs, rabbits and sheeps to prody 
trout are also farmed. 


Transgenie"farm animals are! 
products. A transgénig' calf bas bt 
production of htiman lactoferin in d 
involved in iron transport and has ani 
Isolation of eukaryotic gene for} 


Eukaryotic gene or DNA cant 
it often contains long non-coding re 
to express these genes. To avoid thi: 
lack introns. In first step transcri; 


EMO AG 


T1» NEU 
ET = | | 
m r] A 
3" 


~% 
oGY 
ms yields a O cule, 
cle M xt step intron A are 
(he Did spliced the exon RNA DNA of Eton Intron Exon 21 
ved 1 " : eukaryotic ron Exon 
mo r to produce mRNA, This gene 
thenolecule is isolated from cell 
^ as template to Synthesize a RNA | Transcription jn 
duse lary DNA (cDNA) Strand. ; <q 
D thesis of cDNA on mRNA | introns y 
P M ite is/ the. reverse mRNA a —À “ ceg together gets A 
PE ription, being catalysed by ; | 
ans, ne reverse transcriptase. Isolation of mRNA fom 
ed from retroviruses. Now a ranana don f reverso 1 ] 
Eu and of DNA is Synthesized. CONA stand iet; j | ' 
ng RN A is degraded. The seconq being synthesized Degradation of RA | 
^" strand is made using DNA AT | 
NA erase using the first strand as 


plate. The result is a double- 


S : 
CDNA of gene — Of second DNA strani 
: Without intron 
anded molecule of DNA carrying 5R-mR M 


e coding sequence of the gene but 


is ij Fig: 9.3 Maki mple 
intron. This is called DNA (cDNA) for a CP a 
mplementary DNA or cDNA. euka 
1.4 Gene sequencing: 
Gene sequencing is a method of determining nucieotide se 


DNA molecules) developed in late 1970s by Frede 


quence of a gene - 
lan provide a great deal of informati 


is gene sequence 
on. It is often the fastest Way to determine the 
ax id sequences of its poly-peptide. Moreover, it provides the location of 
E son site within a gene which can be manipulated further later on. 

i quencing stly, to cut genes into specific / 
1 main phases of gene sequencing are firstly, sto tO. 

mall es thon, each fragment is individually sequenced. Most S Ay Dak 
e determined are being collected in computer data bank t heces / 
biotechnology. With the help of computers k r 

jorter segments known to be control See ce} 
salso possible to scan a DNA sample fc 


enes\or other organisms. This comf | 


rick Sanger, Th 


Gel electrophoresis can se arate DNA 
nucleotide thaneach other. £ 


YA fingerprinting: ——— 


. Ithas been observed that ab o 
eins and repeated frequently i 
"ua “Utive units vary in length fro m 


kno’ are of 20-40 bases lor g 
tas of non-functional DNA 2 
"HPliments of genes in a M 
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A ro 
electrophoresis patterns among individuals ar called restriction fer oet 


as Riff-Lips). Since pp Y 4i 

á ced as Riff A] Hr l 

length polymorphism (RFLPs pronoun rerprints, which are used LP of M, 
'uman are unique analogous to the finger! 85 , 


1perprints. LUN yt 
identity, so RFLPs can betermed as DNA fingerp > on? 
clarinet ran re if | 

- - identical twing) selected at. random would i. v ing 

The probability that 2.people:xexcept identical t Y e 
Pa pity that "hts is less than onem occi pes, 


a from a sample of blood cells or may or 
yments by restriction enZyg, t 
e separated orthe basis of} "hom | 


he DNA fragments. 1n the 


T6 produce DNA fingerprint ¡ed 
of cells, the DNA fs extracted. and eut in 


Common features 


Electrophoresis 
= caly” througha gel ` 
from blood cells v | Fragments of F 


DNA E PA 
P ad A 7 


The short lengths of pp 
further than the 
bands are not v 


U^ Maru 
long lenghe the 
isibe at thy Ma 


Restriction — O 
enzymes added 


X-ray film » 


Heated to separate 
double-stranded DNA 


Nylon membrane — E 1 v tdm 
SS s —— Copy transferred to nylon membrana 


radioactive probe applied 


DNA fingerprinting used to 
j Onlyati DNA bands which prove relationships; here 
hybndised wilh Ine radioactive 2) vands 


probe affegffie X-ray film 


DNA fingerprinting i 
relationships. It is also use¢ 
follicles etc. left at the scene ¢ 
for instance in the prenatal di 
match the DNA fingerprints o 
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omic-Library: 
It consists of copy of 21 
T s Benetic 3 

epe S E d Abel provides SAP pedi ape: A Species ; 
ying or manipulation, Im-erqcr tO est aes to a Preferred ^3 in a p ^ 

ies, its DNA is.freigmented by meo Plisi Segen. libe Pe for itg faro 
ments 8rsiserted ¿nto the PE Of restriction Particular 
oduced into bactetia. Such bacteri Smids and bacterjo "s and then the 
they Can be used laterón. 8 APrE'eultured à Controlled co Mich are 

es e 


Restriction enzyme makes 
cuts al specific sites in ali 
the chromosomes of an 
organism's cell 


O, e e. 
Ge 


Fragments of 


chromosomal 
DNA 


d > Joining of 

Same restriction Pl d and Recombinant plasmids | 
O enzyme is use plasmid DNA containing the DNA 

lo cut plasmid using DNA ligase fragments | 


A > > 
; de E — D 
Plasmids inserted into = ae » 
host cells for amplification f i a 
=a |S 
Fig: 9.5 Formation of a DNA library É 5 >` de 


1.5 Human Genome project (HGP): 

-It refers to an international 13 : 
over all the estimated 30,000 to 35,0 
Qmesomes and make them access 
bject goal was to determine the com 
of the. HGP, parallel studies hay 
anisms such as-bacterium.E. coli ar 
dinterpret human gene function. 
In April 2003; DNA sequence of' 
About 99.9% of nu 


erences among the huma 
The study of human genome h 
l reveal the methodology for 
ention of genetic diseases. It 
ormation of human and other 
omic organization, the contro 
€rentiation and evolutionary biol 
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9.1.6 Detection and treatment of some genetic diseases: 
Medical and general researches have revealed about 4000 disea 


human with genetic basis. However,-wnlike-infectious diseases, the es of 
diseases affect between 1-2 percent of human populations Benet, 
For a person 46 exhibit a genetic disease, the abnormal Benetice m f^ | 
must usually be pfesent in each of its.eells, which means that it anust also tial li; 2 
been present if sperm or in-egg or both from which the individual was dere Ve ý 
There are twó ways in which this can happen. The first is that oneor both paren: b aC 
carried aMefect in their own genetic material; the secoud-is that a mittatign DAN m 
occurred during the formation of gametes. N E 
Genetic udisenses fall into three broad categories; Chromoge > Loe 
RER karin unifactorial defects aud -multifactorial defects cn qe Li 
chromosomal defect leg. Down's Syndrome) a child is born with structurally or ` GS, 
numerically abnor mal chromosomes. Since a single chromosome containg many AP SR 
genes, this can lead tó multiple disturbances and disorders. ictorial di Te 
leg Huntington's diseases, cystic fibrosis, etc.) are caused by a single defective 
gene of pairs of genes. Multifactorial disorders (e.g. asthma, insulin de endent 
diabetes mellitus, etc] are caused by the additive effects of several genes, alon 
*enviroruMentalTactors. Some examples of genetic diseases are discussed below’) ; 
Huntington's disease: lt is duc t o an autosomal dominant allele-en chromosóme 
4. The affected individuals are almost certainly heterozygous for the defective gene 
Appearanee of symptoms is usually delayed until the age of 40:50 years THe | 
disease is characterized by progressive mental deterioration, which" 
accompanted by Involuntary muscle movement. There is no treatment _ « : 
Cystic fibrosis: lt occurs due to an autosomal recessive allele. tis charactetigedi hé 
by a tendency to chronic lung infection and an inability to absorb fats amd other Meus 
nutrients trom food. Most patients.can be-helped-by-daily i ; fis 
Tung problems, and periodic treatment with pancreatic extracts. Lab diagnosis is wuld 
= > S i 
sibie TIT Ts case. e y 
9.1.7 Role of Biotechnology in the c 
BiotecHnology is now playing 
infections as ellas genetic disease 
DNA probes is-providing an excelle 
before th&onset of symptoms. Med 
genetic diseases using such techni 
is possible to detect abngrmaT alle} 


"NOLO. 


Ce 


E o t - 


Gene therapy: 
Or _the potential ben 

dise. int s. Theoreticé 
_the defective allele with a function 


somatic cells of the child or adulte 


The first illness like 9] 
combined immuno deficiency 
SS ro 4 
poorimmmune system so f£he.vicl 
due to infections like pneumonii 
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arrow cannot Drod 
ryme called adenos 
DAY. 


mase (/ poned g gene 215 

In treating thi omui ali — 

jon, the reseg ers wi 

e defective bor Ow 

om a pat ent insert the 
pene [] AD A 

e into those cells 

the cells to 


123-6 


6 
e patient's 
ES = 


ered YOdy ce 


1 i produce t eir own ADA 
+O ade the victim's Dody a 


3 une response- 
this procedure would 
ically alter 


Jone Morrow 
but not the sex cells, So 


jatient could Survive fo 


duce but ^ wouloa then 


the de lective gene and 
he norma] Bene into into the 
ey. 


Gene therapy of germ 
sells is another matter, 
has raised the complex 
ps Of safety and ethics. In 
type, recombinant DNA 
d be inserted into human 
cells so mot only the 
ed individual be affected 
So would all the 
idual's descendants. 


The approach has been develo lo ye 
Cloned healthy-genes a aa q 
tion. would be periodically spr 
ased individual where norma 
. Application of this Lx Y 
ctation is that liposomes pacl 
ace and the genes-may dE Y 
S this technique has shown's 


Hocentesis: .It is-a-diag 


Later retr infect 
that have e been rem ome. p i 
Patient and a 25 


Viral DNA and normal all 
5 inserts Íntochromosome s 


Bone aw cell Pelvis 
m patien 


0 —— Bone marrow 
AU 4 
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Genetic Counseling: Guidance i sco" à 
given to persons (usually by a af pP 
geneticist) who are considering pis 
having a child. but are concerned rs O 
because thére have with an PT. 
inheritable blood disorder, or pl 
rd 


becausé they are at risk for. some 
otherchild with such a.disorder. 
In most of the cases 


genetic counseling entails 
icti Ultrasound Imaging: 
predicting the chances ge i technique USCS 


recurrence of condition that has  high-irequency,, inaudible 
gh-ireq : 

already affected one ¿Or more sound waves, directed 

into the abdomen and 


members of a/family. Such analysis "of the Waves 


counseling depends first on 4 reflected back. This allows 
precisediagnosis of the disorder; an image of the fetus in $ 
situ to be observed ona |. < 


the oóünselor must be able to T. 2 
explain why the disorder 
occurred and how it is inherited. 


Counseling is important - — - € 
‘hi i a Chorionic villus sampling: — Ultrasound scan of the womb, showi = 
for parents of a child with pert ng the head 


genetic disorder such as Cystic from early on during 


fibrosis, hemophilia, Down's pregnancy (within 8-10 
weeks) tiny samples of the 


Syndrome, etc. chorion (fetal tissue) can be 
withdrawn from the uterus via 
EX] TISSUE CULTURE the vagina without the need of 


surgery. This sample can be 
analysed quickly . 


Tissue culture is a test 
tube method used to create and 
clone novel plant varieties. A) 
method in which whole plants” 
grow by culturing small pieces of 
tissues cut from the=parent, or 
even single parenchyma cells on 
an artificial medium containing 
nutrients. Plant (Cells Jane 

totipotent (a cell with full gene 
produced by Frederick Steward 1 
in nutritive medium containing 
(having hormones cytokinin 
undifferentiated callus. When £ 
medium, the callus can sprout: 
test-tube plantlets can then 
growth. A single plant can be 
calluses as they grow. This me 
cloning pine trees that deposits 
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cultured Plants of Certaj 
Fand simpler than lantera tS give rice 
" 43 derived asexually from ; 
y omato, celery, as ra 
f s violets have been deve 
e ; 
Plant tisSue culture © fcil... 
s g'ant per. s Single Plant cells as hips plants re uie the 
axes Possible DIA Bae Senetically altered p] | ya 
f af the foreign as been Corporate. ants from a Single Plast cat 
EU e d tissue Culture in Which anthers into 
pedia * ah ide, rod, itura; In this method, the haploid ured MA artificial 
len gradas e Yide, producing Proembryos ;onsisting of as m sse cells wi in the 
‘nally. the pollen grains rupture releasing haploid emt Es n 20 to 40 cells 
ced from it. Now the doubling of chromosome. Occurs. Inge APloid plant se 
that anther culture is a direc uce plant that wal Words we e. 


Tesses TeCessiye 
E € I * LI 
2.1 Cloning: 


^As we have already studied that the cloni 
pies of genetic material ells or entire m ilti-ce] lar living org 
em xin environ men ese copies a1 ? referred to as clones, 
samples. are identical ASEX “Production in- prar 
Eaton and developme mors, z -IS are the 
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> Som ati Structy Tes 
' SOMatj ay 
: Or c ) 
lópeg. Prnam t a 


z 
Si > 

PEO E - 

— 1 


ine i i d of recombinant ¡DNA 
: believed sincelong time that adult vertebrate animals coul ot 
p "a Although each cell contains a copy of all genome but few are turned on 
: m rs remained off due to which differentiation occurs. Cloning of an adi 
brate requires that all genes of an adult c e be turned - 
"BUE , Scientist of Roslin Institute of Scotlanc al M 
"oned sheep called Dolly. Since theng = 
ne scientist can cloné mammals butin mo ao 
rohibited. 


2.2.2 Some uses arid applicatio „ot biotechnology 1 


medicine: 


Biotechnology brings. revolu at 
fields of biological scien S. 
1 nology is that it allows mass p 
re in past. Another field of biotec 
Dod: 'ormone produced by biote | 
© duced by biotechnology is being u 

The proteins which are being 
oublesome and serious. 


1 


Jme 
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Successfully. Clotting factor VIII will be available for hemophilia, h Wig, | Hage at 


* $ : E u 
Surfactant will be available for premature infants with respirator, an] Ags 


| - 
Syndrome, E | b ae 
‘ Biotechnology also contributes to diagnosis by making DNA See 
available. A DNA probe-is a specific sequence of Single Stranded Dya Gb | i 
radioactive, which binds by complimentary base pairing to a gene Of interest’ Often 


Vaccines were made from treated bacteria or bee because both 
Surface protéin. A gene forjust one of them can bé placed in plasmid to Make EC 


The bioengineered bacteria can produce many, copies of these surface Prot, NA 
These copies can be used as a vaccine. A vaccine of hepatitis B has been NS T 


p 
this method. 4 po uw 
been engineered tob i | 

Cotton, corn, potato and soybean plants have ^ € Tesistad G 

to either insect predation, or herbicides, which are also ves around M. safe. In 19950) + ol 
transgenic crops were grown on more than 70 million acres an 1€ World, y 
Biotechnology also made same progress in enhancing food quality of crop, Tu yi 

like soybeans developed, which mainly produces oleic acid, an unsaturated f 

acid. These transgenic plants also produce vernolic acid and ricinoleic ad | P 
derivatives of oleic acid can be used as hardner in paints and plastics. These plants * Wr 
were developed by transforming gene from vernonia and castor bean Seediitity el e 
] 


soybean genomes, >a | 


9.2.3 Some worries about biotechnology: | 
As we have discussed that biotechnology brings a revolution in biology t | 
brings so many benefits for mankind but on the other side DNA technology r ised | 
questions about possible dangers of this technology. The earliest concernswere | » 
that genetic manipulations of microorganisms could create hazardous new | 
pathogens, which might escape from the lab. E 
With new medical products the main cause of concern is the potential for 
harmful side effects, both short term and long term. These products passed |f 
through.exhaustive tests in laboratory before coming to market. z + 
There is also a debate on this burning topic that genetically engineered! 
agricultural» products because of the potential dangers of introducing new | 
organisms into environment. Some scientist argue that transegenic organismsare | 
only extension of traditional cross breeding or hybridization e.g. the tangelo | 
(tangerine-grape fruit hybrid) and buffalo (a.c ow-bulfalo hybrid). No hybrid crop or 
animals were tested for safety before they were marketea/ Y 0 
There is another worry tha | 1bi echnolc 
contain new proteins that are tox 
There is also concern that’ ge: 
"superweed". Plants resistant to 
could escape into wild, and ove: 
pollinate with wild one and will t 
DNA technology has ethi 
hand, it opens a door for signifi 
it also raises significant ethica 
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L- , 
: e else's gene? How should 


n $ 2 th F 
me? be a factor in suitab;; at info ; 
e ability Miormat 
no. ration as well as co Y for jo Or lion be used»? s 219 
sider : . ncerns abo eh bility f £ houlq a 
will likely slow the application PUE Potentia] for Urance eos 
e * 
t ical 


a ds .q. viro 
technology, our ability to use Products of p On 

ied with humility and caution, °"“ rapidly alter Mensa: ology. T S 

0 demands that 


The recombinant DNA tec e 


the Biotechnology. ndustry 
jc engineerin he ma ON 

Geneti 8 1s the nipulation of genetic Material of 

organism NERO any 


Vector is a DNA molecule 
recombinant DNA molecule. 


sequence of genes. 
Restriction enzymes cut the DNA into small pieces at specific sites 


Electrophoresis is a technique to separate r : 
size, shape and rate of movement. parate molecules on the basis of their 


Some human DNA does not code for proteins and 1 " 
called DNA fingerprints. 3 repeated frequently, it is 
Culture of p D eferred genes carrying vecters of a Species in a preferred 
environment is called genomic library. 


Genetic diseases fall into three broad categories. 


EXERCISE Jas 


' Encircle the most correct choice: 
i) The enzyme dsediosgnl y ; ap | 
a) Restrictionenzymes Abii 


> : 
3 E > 
4 T 


^ Adi 


c) Polymerase -d) All 

i) The enzymes that act like scissors 
a )Ligase 2 A eS 

d) No: 


c) Polymerase - 
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n) If the sequence of nucleotides on mRNA template is A 
the sequence of newly synthesized DNA strand woulq Ké 
a) UAGCAU b)JAUCGUA . WeFTÁGCAT q) Treg A 

Tr 


Multifactorial defects refers to 
a) One gene b) Many genes 


any genes and environmental factors 
d).Chromosomal abnormality. 


Which of thefollowing can serve as vector? 
b) Bactoriophage 


iv) 


v) 
a) Plasmid 
ver Both aandb d) None of these 
vi) The non coding sequences of gene are 
a) Codon b) Exon «cHfitron d) None of these 
vii) In syntherizing DNA strand from RNA, the enzyme inyolye is 
a) RNA polymerase b) DNA polymerae 
c) Ligase Mer Réverse transcriptase e 
viii) - The approximate no of human genes is P > 
a) 10000 to 15000 20000 to 25000 D | 
d) 40000 to 45000 | | 
i 


c) 30000 to 35000 
Write detailed answers of the following questions: 

Discuss the various steps involved in recombinant DNA technology! 

) |] 


i) 
ii) State and explain some applications of genetically engineer 


2. 


bacteria. 
iii) Explain some genetic diseases and their treatment. How they oecun. - 
iv) What is gene therapy? How itis helpful in treating diseases? Exgla 
v) Discuss some uses and applications of biotechnology. What could. | 
its potential dangers? | 
Write short answers ofthe following questions: 
Define biotechnology, Oe a and HC 


I 
What are a ag el 


ii  Whatismeantby sti 
iv) What is the importa 
What are DNA V 
genomic library. 
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qe Y 
Eurasia 


y tT 


of many generations, 80 
E Members of various populations, @ Ari ; a e agar th the gene 
en changes in characteristics. Such changes ==" of new species. 7 
ation of the population and ensure the emere i affected the process ° 
lay continental drift shown here has ¢ ee 
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The word ‘evolution’ refers to the grade pta de Somer MN es 

evolution of earth, evolution of man, evolution 0! p tots la im rir qe 8o for ® ty 

evolution with reference to plants or animal d developtiédt ol to as e 
evolution. Broadly, evolution can be said a ln e tre re entity P 
course of time through gradual'Sequence © de 7 € mardine to Zi Plex - 

Darwin defined it as-*descent with modification . py os fe imme Ma, P | 
ormation of the form an € Oo existence 2n 


5. lution i$ the transfc - " ! i 
pati qp such a manner that the deseendants differ from theirancesto,. LE jn 


THEORIES OF EVOLUTION 75 
al Creation: e 

d in 19th century to explain theléayop | 
diversity of life and interrelationship among living organisms. One is a eo 


¢reationists who put forward the theory of ccce EA while the other N otos 
evolutionists, who be atural selection. | 


lieved in the theory of N 

jor 
Theory of special creation: 

The great advocate of theory of special creation was father Suarez (1548. 

1613), Spanish priest. According to this theory; God created all animals ang 
plants" i.e. All living beings came into existence in their present forms and were 
specifically created by nature and no change has occurred since then. Because 
each, Species is fixed and immutable, propagating its own kind through 
generations by reproduction in between its own members. Thus never changed 


into different kinds or other species. Carolus Linnaeus (1707-1778) also believed 
in divine creation and fixity of species. People believed in this theory till the middle qnt 


of 19th century. 


Theory of Natural Selection: 

Another theory is the theory of natural selection, a process in which the 
fittest of an organism in its environment selects those traits tbat wi be passed on 
with greater frequency from one ¡generation 4 > next. Accordin z to organi 
evolution theearth has been evdl sen slowly! | 
beginning and increased throug 
itself. So life is considered to have: 


10.1.2 Nature of earliest or; 
It is believed thatdife mg 
spring called hydrothermal ver 
"Allah hath created every « 
goeth upon its belly and (« 
that goeth upon four. Al 

do all things". 


10.1.1 Evolution Vs Speci 
Two schools of thought emerge 


These vents could hav 
and survival of early life for 
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erature, upto 120C =~ 
à hi h was of c atabolic na itl in A ampic that the 223 
However, when the su ly re, relen ex compoun Ont Primitive 
the env 'Pply of the se thee dy, 
educ ecd in 1 ironment, he "e pa ore h I a 
or jent. Therefore, the «i Necessity a unds with n those 
» evi »ssibl Mplest or N efficien hi 
explored possible source of *üergy T E 
gni which were correlated wit), nutriti hus — 
gous o existence. Withatgard to nutri © Systems x 
in? syst and thanAhe autotfophic me, the 


i 
pemi al reactions in which siffipiA i, ing ae gs ay l 
ae apPoun 
"m 


M 


and Irons but the y icld'of energy Wad Peng 

| z 

de nutntive- systems, Of.-f0ot 
nthesis of green plants. The e 

os) "caf basis for the evolution ofall gr 

me ic 

ROE 


thesis by the dec omposition ¢ ore "x 
Here itis believed that the Draka Tiss m 
y vears ago. The eukaryotic cell mi ght have ny Tai : a 1.5 

noid prékarvote ingested small aerobic bacteria and sta ve ma 
A feos” ing dem them instead" 


wher hypothesis for the evolution of euka P 
n i, 
ie oell-membrane folded inward to encl Vni Verum ae tee M 


Close copies of its genetic material 

| t 

> invagination resulted in the format f men brane bond | emu in a 
f celk 


In way way, development of mL cell led to increase in the complexi 


1 diversityof life-forms on the earth. In the beginning these eukaryotes li 
Tav or oniv.bY themselves. Later some evolved into colonial fo 


eng hich bec 
Spitcellulamorganisms in which various cells especialized into tissues. 
" poellular forms then adapted to life in a great varieipot Ps "sj 
Ye ording to this theory, species are f T ot immutab le b ut oncé 
hit slowiyêvolved i.e, a species may $ DA * chang 
ther its original-stalk (species) may pers | together: ‘Bwelutions 
that evolution has occurred in the past and is 


jisms living oday ha 
past, i.e. the living can change, is ca 
the theories, whieh ike 


rocéss of orga 
Eee of dá WF: a 


Jean Baptiste de 1arc 44-1 829): 
rimam of the pre-Darwin period. 
In his book hie F 

ty Philosop 
of organic evolution based on 
(Lamarckian Theory) is no' 


3 Theory of organic evolution: sre > 


The contept that or 


b 
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n postulates: Eve 
His theory was based on following ET 
(1) Effects ofenvironment uM 
(it) Use and disuse of organs. 
j - aracters 
(111) Inheritanc cof icquirt d chat 
1 . 
(i) Effects ofenvironment: "Ne. 
Lamarck believed that evolution of e T TR ace ? ye 
2 under cbangeg cor ns Aer y 
the enviropment. Some animals under cb IDE s d e o environ ed 
| ^ ich acquire HEN character: WOTZAans} to ben "m 
x =o Defer ae Mi 


> » » - E P ra } 
across Trjg reeds arid as si re 
situation o! food habit, P 

— b 


with the change 
(ii) / Use ordisuse or organs: 


In order to satisfy these new 


needs, organisms use some Ofgans perd. 1 
he efforts ofan individ a 


ual of greater use and totai d. y T di 


d disuse results in its degen, 


and disuse others Sot | 
órgans strengthens and develops an organ an ne 
and ultitnate disappearance. | | 4 

umulation of such small changes thy v 


t&marck believed that the acc 

successive generations promote the develop 

which re transmitted to the offspring in t 

quired characters. | 

(iii) Inheritance of acquired characters: | f 
; $ 

Tamarck believed that once made, these adaptations called acim | 


characteristics are transmitted from generation to generation. So new generation 4 
«how hew characters with the development of some new organs on the basis of tit | 


and disuse of organs. 
Lamarck cited numerous exampl 


ment of new Organs or characiós 
he next generation. This is Mb i 
5 Calle la. 


Inheritance of at 


es to illustrate and support his evolution | 


theory 
Evolution of Gir 
Africa wexe- forced to fee 
stretching their necks an 
increase in length of those pa 
generation. Thus, through st 
enormoualy elongated néck¢ | 


E^ 


affe: The horse-like ancestors of the giraffe, when migrated to MAP 
d upon the foliage of tall trees. The continuous effort df 

d fore limbs to reach the tall trees, restricted iná 
ts, which were inherited by the offspring of there q 


^ Dy 
*"W^ 


Fig: 10.1 
Evolution of Giraffe 
according to Lamarck 


" 


-——— 
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3 on of Snake:]; o 


rder io 
: escana 
cestors of snakes develo, “abe 1 
d 


he 
Ped tH attacks 
Y fis SL , e of 
gh jue bodies ei At holes, habit Of gj g ba mma hey 225 
tions, * Dgateg An thej a result, aft r he Brou recard- 
Lamarck also Bave other a nple ral bs qj SR, large number E 
fern horse, Evolution of Webbed feet a plu lon of E i to disuse. 
> uck, Evo PEvolutig 
? uti Flora 9 Of foo 
tions on Lamarckian theo . 58 in 
h experimenta f 
Althoug EVidenee 
cian" theory, thef tira Poit; Set the hrét Rie! 
er, did not seentto be Perating in the prev lance Points 
fransmisSion of 


The 


OF acqui Points or thè 
Cess “quired Chara 
on/of acquired characte of evolution cters, 
k. Many objections Were 


1 Mutilations asa res 


| | ult of accidents Or diseases are not inherited 
Boring of holes in Cars and nose jin mothers : 


is not inheriteq in new 
Many human families obs 


| n ceremon in inf 

males since t housand of years, despite that every baby by in cac 
generation is born with a fore-skin. This proves that acquired 
characters are not inherited. | 


ery 


Lamarckis 


m was Weismann’ 
€wasaG 


s theory of 
erman Biologist. 


male gametes the 
O two types of cells 
(a) Somatic cells, which differe 
sntorgans of the body. 


zygote is achieved. This 


ntiate into various tissues, and form 


(b) Germ cells, a few cells remain Undifferentiated, which fà er on.give 
egg cells or sperm ce | m us 

‘As the new organism arises ee Ro e 

a its lifetime in soma gu e : 
nitted to the offspring, as the 


Weismann strongly opposes ng 
of his experiments Te 7 

ted generations, The tai s. alwa 
gth. ~~ 


a 
Theory of Natural selec o 
Darwin sailed around the work 
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selection, therefore called theory of Natural Selection. Important fe, 
theory are: 


(i) | Overreproduction: 
It is a matter-of Common observation that-all OT SAnisms usu a lo 
high reproductive rate or wecan say they are EN ie rise to Much tn E 
nu : i iblv survive in . Eor exam, Ñ 
imber ol gifs pring that can possibly house-fly lays "um i 


y a - ays ut br TN M F 
six times in every summer. Starfish produces a million eggs in a year, T Y 
Sing ic 


av 
va 


breeds at the age of six months, giving. six youngs in litter and four litter 
year. The slowest breeder like Elephant in its life me about 100 years 7" 
: reedi eriod of sixty years produces about six of] 


It is obvious that, if such rates of reproduction were to continue eyen foe 4 
generations, soon a single species will occupy almost the whole area of the ha Ley 
and as such no space, food and other necessities of life will be available fort’ 
other species to exist. But we see that the total number of each. species rema 
almost stationary or we can say within limits, which is due to the struggle ate 
existence. 

(ii) Struggle for existence: $ 
A logical result of over production is the severe competition for food a, Nr 

space and other necessities of life, what Darwin called the struggle for existence | 

This struggle may be of three categories. | 

(a) Intra specific struggle, between the individuals of same species 
similar needs. 

(b) Inter specific struggle, among the members of different species. ho 

(c) Environmental struggle, struggle against the extreme forces of natureeg y 

drought, rain, cold and lightening. | 

Only those members of species, which achieve adulthood after passing this 
struggle. may be able to reproduce. 


(iii) Variations and Heredity: 
Individuals of.a population vaty in t 
resources-of nature and no two off spring 


vr 


having | aa 
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EN 


> Berty t 
livi 5 2 5 

É ; © lesg in DR th 27 
isms for future pr OPagation ang con Med ty lhin was cular n ML LN 

ral selection ors l their erai] Mill gaS 
Natu ‘Valor a lon, 

in termed these araen fitter : 
nand this is the carg o Darwin's thas the oral of the ia 
10 rwin believed that na ura] Select e Banic SVolutic Mor 
ES act idea Natural or Hon y Es 
tion. which has been used for usinga eS" | 
Mo ipfroduce straíns H crop iar. and daw” | 
de practice, offsprings i desirable SS y 
PF for br eeding Purposes. While 5 Pringg lack. ted from. 
g^ ted from reproduction. Breeder continue Selecting ng such Waits are 
ren ion after generation, until the desireq results area È A part | 

ati E - 

t ording to Darwin; the e \ 
Nate Hon, which gener 
> to the environment 
pst H 


ates Populations w 
imental changes will sh 


and the 
rink in n 
i fnew Species: 
Formation o PEE? o 
Ap in's view of natural Selection is that most evolutio 
es, S i.e. evolution proceeds. | ^ 
japtive S 5 one direction and others in ot 
riation M tal conditions in which they live 
"roni : 
o ntinuation and 


€ role y in 
bers are better adapted 

. k 
Species that lack the ability to cope um 
Umber or even become extinct, aj 
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Ey 
rx reated for them of Our handi L 
Have they not seen how We pros sche And have subdued them unto $ the 
Cattle, so that they are their fer riding, some for food? ve aff 
so that some of them they have (Sura Ya-sin, Ayan "s jo? ( tb 
"2j tan 


Summary of Charles Darwin Theory: 


1 
Charles Darwin in his famous na 
raanic evolutian was giver by Ch book « 

d emn shed 1859 Thé chief points of e reo aroj he (vari 
Ag e a abun satendency of averreproduction in p 


2 A! individuals/ of a Species’ sre her 100% alike ie. there are Variations He h 

ll ie di ORO among the individuals in a.specieg a 
3 5 «dy da rea between the different EN to ` envir 

changes This js collectively A will Í 

4 in the struggle for existence, the favourable = teo 8nd the 
unta vourable will be exterminated. This results in the Survival o e fittest 

- The favourable variations will accumulate and this natural selection will 

gradual changes in the characters of a species towards better adaptatio 

yhst gradual changes will result in the origin of a new species. 


"nd inter: 
omen] 


lead to 
n. Thus 


Objections to Darwin's Natural selection theory of organic Evolution: 


Darwin's theory of natural selection was so reasonable and well 
y arguments and evidences that it was soon accepted by many biol 
some Ofthem objected as under: 


; A ion ye 

1 Darwin did not clearly differentiate between heritable and e ) s: 

J 4 E yas, P 
heritable variations, ras, 


2 He emphasized the role of minor variations but not the mutation «ntainin 
which appear suddenly and without reference to the parents, realy {i 
play animportant role in evolution . ) 

3 He could not tell the cause of variations. | 

4 Derwin had no explanation f he presence of neutre 
whieh have neither | Gak ful efi 
generation after genen 

Natural Selecon theg 

Organs: 
6. NatUral Selection | 
variations have ap é 
. than the origin.of fave 

7. This theory explains 

the arrival of the fitte 

De Vries ( 1848-1935): 

De Vries was one of the thr 


o known for his mutation th 
tation in evolution. He prc 


Suppo t 


} Ogists, 4 


Ut 
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ously and 

due to whic 

changes. They oca = 

d by environments, si 

affected- ange i He S 

bof the effect Í envir ne | 

Utof the inter.) He thot 

netus The can i Store Oni hos 

ture, es i 
variability on which natural coy tio 

e 


x =j wing), fossil bird was 
ered in Sb in Bavaria Toothed beak Wing claw 
y). This bird had lived 150 
years ago. Unlike the modern 
Archaeopteryx had teeth, a long 
aving O vert , Wings 
ning movable fingers with claws. 
se characteristics show link with 
k The teeth of this pigeon /crow 

imal would have been suitable 
capture of insects or other small 


So scientists believe tha re 
opteryx is a good evidence of an 
onary path way. leading from 
S to birds. 


dence from classification (Ti 
Taxonomy is a branch of biole 
lances have been classified af 
resembling species are put in 
orders in to class and classes int 


ple: All the members of phylum 
I$ at least at their embryonic stag 
ates like fish, amphibians, rep 
se of their common ancestors in 
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All Vertebr 


at Te — 
an other. 85 have similar pattern of organs, which indicate that they are relate 


3. 


Evidence from homology (Comparativeanatomy): 

Many differ CORE TE amblance in their anatomy ; 
i : ent species show close resemble ker Y Le, the 
internal general Structural plan is same, though their na iu ee ee is «s 
different Performing different functions. Such remarkably similar y 


Y 6^ 
3 > Ctur m 
Perform médified functions in different species are.called homologous Organa, * fy 


; bh ue fud" jt 
ple: Skeletal system in the wing of bird or bat, forelimb 9f Turtle, fore-leo of fo? el 
h i ale AS ‘man is very similar iuternally having s Fam 
orse, flipper of whale and arm of man ficially Siento M un 
of bores and muscles though they all are superticiailj 


| A 10 se 


each Othe; 
and perform different functions in different habitara. ee ON 
Biologists are of the opinion that homology indicates their common,origis * 


i 


Human Cat Whale Bat 
Fig: 10.5 Homologous structures anatomical signs of evoiution 


4. Evidences from vestigial organs (Vestiges): 
Vestiges-or vestigial organs are those which 


a 


their possessor but they persist in redu: ed for 


Scientists believe that these ves 
well developed andfanetional in thei 


ave ceased to be 


of any 


23 
i 


Many vertebrates possess strictures 
structures of other"vertebrates. It Sug 
common ancestor. 


Examples: 


(i) In whales and snake 
though both have no hind-lim 


(i Wings of Kiwi and O s 
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this proves that th 
with well develope 


ing membrane is well-developeq in bird t lo: 

ftis highly reduced and foldeg performing as Red, el ISR but in 
Il developed in do SS 

T muscles are we p 8s and horses helping ¢ d : 

to collect sound waves from different directions. fs Kd a gie dis 

sare greatly reduced and non functional for this purpose. i ied 

Ural selection accounts for the eliminatio; 
tion of 

d byan Organism exploitinga different way oflife. 

Evidence from comparative embryology: 

Detailed comparative embry 


dy shows Similarities between 
y separated animal groups though such an; | 
Bonn: and functions. 


es that are no longer neede 


Fish Salamander Tortoise Bird 


LID 


, stage showing the gill-silts, 
all Esc Being much alike 


e, in which the first two have 
gills and the last four show 
the gill-silts disappearing and limbs and 
tails developing 


Stil later stage in which the differences ~~ 
between the embryos have become more 
Pronounced 


Fig: 10.6 Vertebrate embryos at three com 
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AY pe 


q Eo : hat fish salamandePeniorioines sow a oduc 

ple: Vertebrate hiaffiry suggests Í os Sator, probably SOT YD» ame In ly acto 

mammals includingffian had 9 common a 4 ese animals provides a M pri, Bh m 2s me 

fish, so embryeffic development 9! allt bryonic.developmen: Wing, itut 
l s believe tha ur&stuffly OF of? REE, a Provi nsti 

Mee nep sh qs i linkage among animira q " 

of the best t60)s to understand thee volutionary > 1 a 


x IAS up Mes RA spe cific proteins which 
i -ertain specs 
Ihe blood serium contains cer 


anten antibody reactions ndo m " 
i blood sera have shown the protein relationship bétwogr 
Jo E uo ew world monkey. The blood Proteins 


«ii monkey and the n 5 Cy 
and apes, to oid world monkey al . -Inselv related and those of herb; at) 
res like cats, dogs and bears are closely re IVG'es y Ke 


aheep and deer resemble mutually 


de: c Tig, 


rarmiv 
j Ww, goa! 
| 7. Evidence from domestication: 


P ip A : ro > N 
| Domestication means artificial selection 1n breeding provides evidence for 


evolutoa 


Example: Vast diversity has been achieved in domestic dogs and pigeon 


dure over a short period of time by man. T 


artificial selective breeding proce | 
evidimyemthat evolution is possible. enn 
à ass! 


an as 

IMPORTANCE OF NATURAL SELECTION AS A POSSE Arts q to 
"MECHANISM FOR EVOLUTION que bie t 
Natural selection is not so much concerned with the survival or death gg 
individuals as with the perpetuation or elimination of genes carried by them. 


| 


10.3.1 Action of natural selection of genes: 
Differential mortality is important from evolutionary point of view bel 
whe an individual dies before reproducing, unfavourable genes eliminate 
the paápulation, Any other process that encourages the transmission of favourable 
genes and blacks*the transmission of unfavourable genes contributes towards 
evolutionary progress eg. an animal with unfavourable characteristics in any way 
prevented from breeding, either by natural infertility or become unsuccessfultoget 
a mate, then thegenes of this individualwill be prevented from transmitting tone 
generation. It is sometimes called genética y : 


10.3.2 Natural selection as an agem 


In fact natural selection is respon 
of species and changing them. Natural s 
ndividuals that deviate most widely fror 
lign most closely to it. This kind of. 
ecause it maintains the constancy of sp 


Medicos Hub 


GY 
3 Natural Selection, 
0. s producing lon te 


ulati 
ot merely act on an individu, i lutionary on genetics; 233 
; a ’s [o a * 
A more or less Senetically ; Bene, but on Be the forces of n 
gc constitution of a dour 'SOlate Population. Atural selection 


M. tion is known €. th of populate Èu 
lation aS gene € su Mis kn 

P ism depends on its gene pel. T de: of all the du ad The 
x i i Const; a 19 en 
jividual orp m depeis on it e at n. So the? ne of an body 
; € poo]. | O utionary future of 

- an 
E ARTIFICIAL SELECTION b. 


line of TS ROLE 
ne line of evi 
jA ifs Darwin was artificis] Porting evolution th t . 
fimals to produce Specific nme tion, ie breeding Shae icularly impressed 
er generations by selectingina: q © features. omestic 

jants and animals w 
he I 
ild ancestors. Various br eeds of Si pr food bear little resemb 
election. Dogs descended from wolve HS 
eed. With rare exceptio 


la different from one another that 


eeding would hardl 
man assistance, If humans could breed sug os i RM 
jmdred to at most a few thousand de md "eb x Mes = 
Jausible that natural selection could $e 


| ne produce the varieties of livi i 1 
hundreds of million years. B ^ 


- Recombinant technology has opened the door of 
ection. A number of varieties can be develo 
nes rather than natural selection. 


evolution by artificial 
ped by providing artificialy selected 


ME] GENE FREQUENCIES AND THEIR ROLE IN EVOLU 
Population genetics is a branch/of genetics: eals 
Biibution and inheritance of alleles’ | 
thange in the-genotype of population « 
out population genetics to underst | 
The-basic-term, gene pool iS GennsG: 
Population i.èall alleles ofall genes toune 
ar also be consider ed as gen : y Uh 
‘cur in population e.g. in a popula 
“our would consist of 200.a leles. 
"ours, is called allele frequer Y 
“our, is 140 allele for purple flows 
"ud be, purple 0.7 (70%) and wht 
Su... Now the question arises 7 
pose a cow eat up all purple th 
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allele (p) in the entire pg 


the Ple flowers (P) is dominant over sei these plants will grow wh a st 
the purple flowered plants (PP or Pp): t generation will consist entire Mew. im 
flowered plants reproduce only. The next 8 ely qc hi 


le will drop to 0% whio of, Me 

a a ency for purple * ; ile fo, Whig 

ee pea (pp). Tes va Peut of selective eating habits of the cow 2 Whit 

ower will rise to 100%. Asa TC: f s that evolution is a change ip p OU 

will have occurred inethat field. It o differential reproduction among o. : Allele 

frequencies of a.populationy owM8 minology the fitness of an Organ ng 
i 


i ter 
bearing different alleles. In evolutionary in the given example white go. em iy 
measured By its reproductive sugcess 1-7 


: Ower p S 
n they produce moré viable offs 
greater fitness than ptitple flower bec aus EYP Pring. Na | 


i i n: 
10.5/1 Hardy-Weinberg Law and its Lapi Y , | 
In 1908, an English ipee hr Bequenctegh og n | 16 4 
i -oposed relationship © ewes es fi 
W.Weinberg eh atinhs. This relationship is known as the HardyWeinpe 
genotypes. in cam ig tothem "the frequencies of dominant and recessiye allele 
„According to : 
Mates will M. constant (unchanged) from - WES X enerai 
o ds certain conditions exist". In other words, "unde UN onditions alle 
readies and their genotype ratios remain constant generation atter 
generation." AT Paes Wee 
; gàv equation which is expansion o y Pressión 
(P+g) di f is ffe kenel ofone allele and qis the frequeney of another aleje. 
So de formula for the Hardy Weinberg equilibrium 1s ; 
P 3 2pq ; q ] y » * . | 
bet us examine our hypothetical population in which allele 'A' has 
frequency of 0.9 and allele 'a' has a frequency of 0.1. | 
By substituting the allelic frequencies 0.9 and 0.1 for P and q respectively, 


We have 


owa 
T) A 


P'*2pq*q = 1 
(0.9) (0,9) + 2(0.9)(0.1) + (9.1) = 1 
0.81 +0.18 + 0.01 = 1 
if wé@alculate the frequencies of all possible genotype they should be 1. 
P^ =frequencyofA/A = 0.8 
2pq = frequency of 


q acc frequen y 


This stability is referre 
unchanged in its overall chara 
takes place if and when the ge 
environmental change and nati 


certain factors can u 
evolutionary change, firstly, a 


ih e 
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Produc : > 
The second factor thats - * significant change in small 
; pouring populations cau 
Y 


ause : z 
mS may not Benetic drift q 
js way a population may g ain essarily be totally isolates the fact that the 
position. Or lose gene, th ated from each other. 


ereby altering its genetic 
44 ENDANGERED SPECIES 
¿One of the most Prominent f 
9:3: : eatures 
af GREC vd of major extinctions E uri 
> hav such events, in each Ting the course ¢ 
anisms on earth at that time became am Which a large p 
pditions appropriate for rapid €volution for th 
4 micro organisms that Survive the extinction ose relatively few 


lants, ani 
process. B goma 


| Gause formulat 
TS e 
mpetitive exclusion’. This princi 


; the most threatened area ón the 
have Seen reduced to 44% of their original extent. Accurate estimation ofthe 
umber of extinction is impossible in areas lik 


e rain forests, where taxonomists 
ave not even described most species. 


Other causes of extinction include climatic change; 
foreign species. Habitat other than rain forest, i.e grassl 
nd deep sea are also threatened. 


In Pakistan, Cheetah, Tiger, Asian lior 
ara: have been declared extinct. While Inc 
fopard, Great Indian bustard, Houbara 


pollution and invasion 
ands, marshes, deserts, 


Conservation. of habitat as well as el 
"liservation plan must include th. following 


l. A global system of national parks 

build life that allow movement be 

2. Protection of landscapes that 4 
3. Zoo's, Safaris, and botanical 
extinction is imminent. 
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EY POINTS m. 
onship- between the -frequencies allele vi 
=- ang | 


* i 
Hardy-Weinberg gave relati 
&enotypes in populations. . 
ana " ; " eand 
+ å : pop ic evolution based on usand dis use of op : 
marck's theory of organic € d eharacters are transmitted 
+ e c ^ " 
T Lamarck believed that <acquiTe to n 


generation. Pacat 
r Wile theo are over P : ction Stru 

» Egor main ts queni d nahal selection or survival s i 
e 


existence, variation and here 
fíttest. 
ed to be evolutionary path way leading from Teg 3 

es 15. 


* Archaeopteryx is believ 

to birds. 

Coccyx, vermiform appendix, 
vestigial organs found in Man. 


E EXERCISE A 


Encircle the most correct choice: 
y The struggle for existence between the individual of same species 


having similar needs is 
h^ Inte” specific struggle 


(a) Inter specific struggle 
(c) Environmental struggle (d) Intra specific association 


ii) The boek written by Charles Darwin is 
A oou of species j (b) Philosophie Zoologique 
(c) Principle of competitive exclusion 
(d) Organic evoluti -—- 
iii) Archaeopteryx is | 
(c) “Reptiles t6 
(d) ^ Echinoder 
iv) Which of the org, 
(a) 7 Coccyx 
Eye lids 


nictitating membrane, ear muscles A 


i) 


ii) 


1 Write detailed answers oft 


jii) 
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Hard-Weinb a. A ——— 
ss genotype y Lave relationship eee 
a)" d. : €tween the 
^ sí 9 99^ 3 
y es fo ZNP 

«thi Ory base Mofihem 
MB points exce; - 

E pe De. Y 

“and Disuse of organs) 


d). Inher; 
nui Titance 7 j 
"Y theory was proposed of acquired eharacters, 


b) Lamarck | 
d) Darwin W 
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frequencies of alleles 


Ar Hutton 
vel Weismann 


What is Or 
evolution. 
Describe Lamarck's the 
S eory c ^ , 4 
examples and also objection, ve qu M) da 5v 


Describe i GINE. ls 
tales. ae tbe main features of Charles Darwin's theory of 


ganic evol cie following questions: | 
ution, describe in detail the mechanism of 


natural selection. 


u ums de evidences in support of organic evolution. 


» Write short answers of the following questions : 


What is Hardy Weinberg principle? Describe it briefly. | 
Differentiate between theory of special creation and theory otorganic 


evolution. N 
Write a short note on Lamarck's theory of evolution: CNN 


Describe briefly following evidences of evolution. 
a) Evidence from Homology | 
B) -Evidence from vestigial organs 


- ENVIRONMENTAL BIOLOGY 


I Qå 
E D i me. Sa 47, | t 
‘Li pit “LAS VOCI 


v 


Environmental biology ís. 
by environment. Explosive.growt] 
resources, industrialization, dur 
causes severe damage to the e 
basic tools from ecology, meter 
problems. | 
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The interaction between living thi »gs-a 
“ates flow of energy and cycling of nu ients t 
lying nutrients plant prepare food vo | ne he 
hry,, mers of various trophic levels and It 
threat of succession, which are mo 
ening this stability for their own gro 


i 
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ECOS 
240 aly as a single unit. Each livin ASen 
erater hich constitute its environmen M e 


No living organism lives sep 


ig 
orces W : o torn t, 
I$ surrounded by material and f „se basic requirements each living or from 
which it must derive its needs. For these 


ivi d living com anism 

> non-living an Ponent 
imei depend and iriteract with SES ra articular area not only inte; ae the 
environment. In this way the organisms o ire themselves and this act With 
physical environment but also interact Derwee Process 


remains continuotis in that area. 


The sefentific study ofwa 
and with their environment is cal 
German biologist Ernest Hackel 
oikos; means home life ortiving place and eim 
a days, the ecology is Wsually referred as envir 


icis relationships of living things to eac 
Ee how. THis term was first introduced er 
in-1869..Tt has been derived from a Gr 
logos, means the science or st 
ental biology. 


eek Toot 
üdy, Now 


FUE LEVELS OF ORGANISATION | 
The ecological studies in contrast.to others, K ks thedevels beyong 

organisms. Thus, it begins with group of organisms am wa S on ecosystem. tg 
group-of similar individuals (species) that live together inthe ie is atthe same 
time,-in ecological term form a population. A population o E ar locality ig 
always&well adapted to surroundings. The second level of ecologic organization j 
community. It consists of all populations living in a particular area. A communi 
interacts with non living environment and both function together to form 
ecosystem level of organization. The environment is a collective term for 
eoaditions in which an organism lives. Thus all factors such as light, temperature 
water, sail, air and other organisms constitute environment. 


The type ofenvironment in which a particular organism or population live 
is Mis habitat e.g. fresh water pond, a rocky shore or a rain forest etc. Eadh 
rganism or its population plays an important role in particular, habitat, its 
activities, requirements and effe ; ive € i che 

Thehabitat is further divid 
habitat. The terrestrial or lagi 

conditiorn" e.g. temperature, (ri 
topography (surface texture 

animals of the area. Theref 
climatic factor as well às so 
biogeographicaltegions ha 


's are collectively calledecologicalniche. 
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“The biogeograph 


ical re 


ex interaction of ex; Biong , 
ples ity units called pumate and oie further different 241 
«t formation, Such as fore S. The bj xA factors into bunc n the basis of i 
` S : as ^ : i 
ain forest OF temperate prago assland arog bed the bas ocoenizable —— DM 
r El ell as i ' | 
sphere: 9r tropica] erassland Esa factors 
The different ecosystems. E | 
1 collectively constitute a pi “ther terrestria 


l or aquatic are linked together ' 
or ecosphere. The M 


sphere consists of earth su &cosystem(calle 
ich is of about 20 Km su mh oe 
4 no life exists beyond it. 


Y] APPROACHES TO ECOLOGY 


There are several factors whic 
lrg are several approaches to 
groach has its own merits and de 
proach to understand ecolo 
»ulatioh- “approach or autec 
psystem approach, habitat app 


h interact in a particular locality, dueto this 


undertake ecological investigations. Each 
merits. Thus ecologists use one of the suitable 
gical phenomenon. These approaches are 
ology, community approach or synecology: 
roach, evolutionary and historical approach. 


.2.1 Population approach (Autecology): 


This approach is based on the study ofindividual species, it accounts for the 
err elationship between an individual species and its environment. Thus the 
it of population approach is individual species. For example, if a single Mango 
sin the-garden is studied, the study would be autecology in nature or study of 
mical pollution on the growth and yeild of 100 mango plant is also autecology: 


,2.2 Community approach (Synecology): y AED m 
| Instead-of studying single or individual species the wh J 
environment is considered for ecological stu Er ] 

nt communities, their relation between them ane 
mecology. The term biocoenotics is synoBymk 
mponent of this-approach includes all living tam 
imal communities. Th Pe of study has d vek 
d climax i.e. progressive replacement of c 
nn unity and growthof itin particular area. 


2.3 Ecosystem af proach:- / Gil 

This is the most reeent deveto De 
of biological organizations all gi 
imework. This approach is based on. rom 
Matter between living and non kde " 
“cept of self-regulation and selfs Ya x 
-living environment interact In Barth is a 
&y lead to biological disbalance. E | 


£ q 


th the living things (biotic factors) and nol 


4 
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ane influence the other. Ecosystem is a functional unit, hence it —- | 
as a small pond or as large as whole world e.g. when we consider avos. So be 

community plus its soil, climate, temperature, water mineral cycle, sunlight eden | E. 

means we are studying a garden ecosystem. A p 


11.2.4 Habitat approach: Men 


"uw atl 
The organism is adapted to particular physical condition ofthe habitate ; p” 
shallow, fast moving cold watér stream may be-the habitat of a. species of tem oct 
This approach is easy fo define hence it is widely used. The study of physi t ay P. 
environment like, soil; moisture, temperature and light is also convenient to Study p oU 
? 
| 


, 


Fm 
MP 


It can be further divided into micro habitats or small habitats with their own 
special conditions. 

Some ecologists divide ecology on the basis of the type of habitat Whe 
organisms live accordingly. Aquatic and terrestrial habitats are two broad sub. | 
divisions. While Aquatic habitat may be sub-divided into marine, fresh water and 
estuarine habitat, The estuaries are places where rivers meet sea..On the othe 
hand terrestrial ecology may also be divided further into forest, grassland, dese t |) 
habitat etc. i 


11.2.5 Evolutionary approach: | i al 

This approach is linked with evolutionary trend. It tells us about changes 
since life evolved and may predict the future changes. However, this study also 
needs the use of fossil records. Darwin's theory of natural selection and origin of 


species can also discussed and studied in this part ofecology. 


11.2.6 Historical approach: 

It deals with changes associated with the development of tools in-man's th 
history. Thus its period starts with stone age ise 1500 to 3000 B.C. Neolithic ty: 
period). Through this approach long term ecological planning is done and new T]. 
trends can be pointed out. 


ERT THE ECOSYSTEM 

Interaction between a comm 

an ecological system or ecosys 

According to him "an ecosyst 

community, which shows relatio 

in between biotie (living) and o 
its habitat constitute an ecologie 
of a bottle consisting of some al 
basic functional tnit with no 
components interact with each ¢ 


11.3.1 Components of ane 
The ecosystem consists 
abiotic and living or biotic com; 
l. Abiotic components 
Abiotic components of 
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uo a living Syst ! E e ae 
[ £ath and 

B organis 
ms 


a) Climatic factors 
b) Topographic factors 
c) Edaphic factors 


Climatic factors: . 


Y Beographic region de 


ET i A 
rr si, UM UE pends on the weather condition of 


parealike light, temp 
Light: 


Light is in the form of radiant energy and i 

peymthetic bacteria and forall organist, whick depend vro pate Nat 
prtant factor in the process of photosynthesis. However, only three percent of 
sunlight, which falls on earth is utilized by the plants. The light affects in 
ways i.e. light intensity, its duration and quality. 

t intensity: It depends 
1 angle of incidence, 
ons, latitudes and time 
he day. In plants the 
lopment of chlorophyll 
ependent upon it, while 
se light may destroy it. 
ilarly plants are further 
sified according to their 
tive requirement of light 


rata, permeability of cell 
mbrane, height and 
face area of plant etc. 
0 depend upon light. 
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Light q o mee 
uration: : toperiod also has marked ii 

Plants life on: The light duration or es E fall and dormancy ete Wenge 


e.g. flowering in plants, growth, le i hts 
rt eaa 4 we ral setivides Gogut at qoae qu ede poe iet 
i s. These ic activities are regt í | Bo i 
isplay, nesting D de pie ch and migration of certain groups of shi i 
autumn etc. "a 
Light quality: The visible light is a sma 
ranges from 400 to 780 millimieron and consi 
absorbs only red and blue colours to utilize i 
Sun are absorbed or reflected back by, 0zone lay! 
earth, these radiations are lethal fordower organisms 
Skin cañcerand sunburn imhuman beings. 


art of electromagnetic spect 
AS of seven colours. The chin, Wigs 
n photosynthesis Ultraviolet s Phy 
layer which form a capsule rte Sof 
and also cause destruct 
n 


ii) Temperature: =, 
i iochemical processes is nara. . 

The range of température favouring bioc . ge ALE E 

main source is radiant energy of the sun. In biosphere ke mainly EXISts in the 
range of 0 to 50°C. The temperature below freezing point h^ es kills 
living Gells and similar is the case with high temperature, where protoplas 


denatured. 


is 


iii) Water: 
Water is the most important factor, because distribution of vegetation ¡y M 
directlv related with amount of water. It is abundant in aquatic, while limiting 
factor-in-terrestrial ecosystem. It acts as solvent for various nutrients; maintain 
turgidity bf cells, act as raw material of photosynthesis and also takes.part jp p 
various metabolic reactions. do 
The precipitation (rain fall) is a main source of water for terrestris We 
ecosystem. Plants absorb it from soil, however, its availability is related to mam 
‘actors like rapid drainage, nature of soil and kind of vegetation. In nature 
contiguous cycling of water also takes place, itis called hydrologicalcycle.  / 


iv) Atmosphere and wind: 
Theemajor part of biosphere 
comiponents of atmosphere are mi 
vapours. Most-of the components 
of vital importance forrespiratió 
brings about atmospheric circule 
spores and seeds, ‘distribution o 
transpiration etc. all depends”! 
migration of flying'animals arid 1 
this fact that plants growing in e 
system. Wind generally moves ff 


The atmospheric press 
availability of oxygen is also re¢ 
high altitudes. The reduced atn 
air to contain moisture, hence 
-ffect is neutralized due to low ti 
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The firé may be caus : 

: > ed by lightni ; 43 
Weerrtrees such as bamboos "ed. E E volcanic activity, mutual friction 
ngeinan ecosystem which has been A 


Man made fires are deliberate and they are set mainly to clear gro 


iculture. It is also done to improve conditions for hunting or to promote gras 
ich are attractive for game animals or to make travel castéa i i 
ds etc: but this destroys natural ecosystem, E 


Topographic factor: j 
The earth surface is not similar througk but : 
dy of surface texture is termed as top 

luence on distribution of organisms. The 
topography of earth, altitude; slopeand 


tude: Higher altitudes are associated W 
Fssure, higher rain, radiations and increased 
'erent altitudes differ from one another: 


"Pe: The steepness of slopes affects the a 
"ern hemisphere south facing slopes E 
Pes, thus the northern slopes are co 
rence vegetation of two sides differ from 
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and a slopes are also unable to retain apra pe faster dra: 
grow it affects the vegetation. If slopes are more < ! €rophytie nage 
on them, Similarly the effect of erosion is also more on steep and barren sl Plants 
Exposure: At high altitudes exposure to sun and wind develops differen, 
vegetations as compared to altitudes which are not exposed or less exposed Pes et 
and wind, because the angle Of incidence is less and thus large amount of so Sun 
reaches to vegetation: Similarly such areas have more animals as compar Ry 
areas with less exposure. dtg 


Fig: 11.4 Zonation on altitude, different types of plants grow on different altitudes 


c) Edaphic factors: | 
Factors pertaining to conditions and composition of soil are termed asf) 
edaphie- factors, while the scientific study of soil is called pedology; soil is a link 
between living and non-living components of terrestrial ecosystem. It is.à layerof 
material overlying the rocks on earth crust. The formation of soil depends upon two 


protesses narnely weathering or break d f 
particles arid-decomposition whig 
simplermolecules. Thesoil develt 
2. Biotic components: 
The biotic components of 
basis (troph = nourishniént) afe 
and heterotrophs. The.autotre 
plants and other organisms" whi 
food from simple inorganic st 
different, trophs = nourisl 
organisms. Animals, fungi am 
derive their food directly or 
plants. On the basis of prot 


a 
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oGY 4 
jonents of an CCOSy gto 


gumers and decompose, e further a 


le I t las 
"ifie 
Producers: " Into three typen i. eed 
ducer 
The producers are main 4, 
y aquatic and terres My"pr 


trial en ay 
CCOSyg E Motro yl f 
Plants ¿Cms T 


oplanktons (phyto > E planta hi 


untic habitat: The 


8, Planj,u ^ he ®UNlipht ie LU CH are Present | 
chlór “ton af ee A 8 ADDR Pon in 
water into ener y ric 3 Py hy coman ding) and ó ` hy microscopie 
ide carbohydrates, m M drag 7 Hy A. TRAN sing corivert car. giants 
1 : “ACS OCoen5 - Oxide 
nd for this USO pre A Wn d$ phot 
stances A IS Purpose PALE” Protein. WT AS pho OSynthegig 
ponents. RUP se they also Droteffig and othe 


T chemical 
15 nutrients Of abiotic 


absorph Vario, 


“acteria or y giant, 100 metr 
Consumers: 


The consumers are heterottophic or 
qcannot prepare their own food 
ats and animals. O 


Banisms, Which are 
n the m 
ssified into primary, 


arid heno mainly animals. 
Odes of Ux Bet prepared food in the form. of 
S Of their feeding, consumers are further 
nsumers, 
ores i.e. they feed only on 
; r, While animals such as goat, 
ich Specifically feed on plants; belong to this 
ecosystem. Zooplanktons (Zoo = animals, 
nkton - floating) crustaceans and i Ss of an aquatic habitatalso 
ong to this class of consumers. 


ondary consumers: They are carnivorous animals which feed upon herbivores 
primary consumers, such as a frog eat grass-hopper anda carnivorous fish = 
erbivore fish. However, some of the secondary consumers ar omnivorous i.e. / 
rfeed upon mixed diet of plants and anim als. T 

lary consumers: In most of the ecos) neme 
ich get their food by preying other o 
led by other animals, however, " 

micro organisms. The predatory anit 


Decomposers: 


Theyare microscopic sapro ice 
«d of energy from protoplasm Jn | 
nic media and-utilize some o vc 
“e available for const ption E im 
"rant role in recycling 


d BIOGEOCHEMICAL CYC 
The protoplasm consists Of 
“ents is very important vial 
"Antly recirculated in the 5108 
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to organisms and back to the e 
: xf an ecosystem. 
deni pnt bae involved 


present in almost all compounds The carbon, hydrogen ànd oxygen are Y a 
essential for maintenance of life. PME © € cj; te 


drogen and oxygen 
related to one another and form carbon, hy 2 yg Cycle, ely 


lo 
n denendent cycles Wh 
phosphorus and nitrogen form independent c l 


lA a 
11.4.1 Nitrogen cycle: on Mair ites essential for chlorophyl and i 
Nitrogen is indespan m e cutie i Wiik of atmosphere, wid amp, a 
‘ids i orm proteins. It € dau , n idi eit 
acids whith PARE E Res tio. The atmospheric nitrogen is/mert and doe ig ] v) 
presénf inabout 78% in ratio. . Mer, it is cycled»from envit nor | 
readily participate in any reaction. Howe los Enos Miren i. anme » 
orgánisms and back to BISOUS 2y s: "bsorbed by thefflaghs 13 Nd from, | po 
| e thr ifferent sources irs 
atmosphere through differ mu | 


nitrates. 


mr age circular paths ; s 
ironment. These cire P are cal 
nvi hvdrogen, Oxygen and ni 


Carbon, “ea ys le; 
i etabolic activities, hen, Re 
in m Ence the a £4 


d ATP. Air contain 78% of nitro 

Í Í ior partof amino acids, DNA, RNA and AYF ogen 
MEN opponi of atmospheric nitrogen is fixed artificially per year and thus it has 
important effect on the amount of nitrogen in the environment. 


The first source of soil nitrates is decomposition of organic compounds, 
which take place in two steps; first the organic compounds are broken down into 
ammonia, this process is called ammonification. Later on the nitrifying bacteria 
like nitrosomonas convert ammonia into nitrites and then nitrobacter 8n other 
ba@teria convert it into nitrates. This process is known as nitrification and it 
takes place in well aerated soil. The second source of soil nitrates are bacteria like * 


azotobacter, clostridium and a blue green algae (Cyanobacteria) Nostoc. They I 
bring about symbiotic nitrogen fixation. Another bacterium Rhizobium is present : 


in root nodules of leguminous plants like pea and soyabean it also brings about ff 
symbiotic nitrogen fixation. The third source of nitrogen is thunderstorm and] 
lightning during which nitrogen combines with oxygen and forms oxides, 21 
dissolvein water and ultimately form nitrates. p yA 
The nitrates are absorbed rY 
acids and then to proteins. The pre 
broken down™and is reconstitu 
nitrogenous waste ¡to which p 
compounds and-then nitrite ba 
which is absorbed: by plants. and 
dead bodies are also acted upon'b 
Thus the constant supply 
ecosystem to work properly. — . 
Denitrification: The denitrifyir 
the process of nitrification and s 
and they use nitrates as oxidi; 
nitrogen is wasted. It is due to t 
restrict their activity and helpsi 
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INTERDEPENp x | 
In an ecos 
teraction. These in Org ism s 
thus they are divideg iio tions be are inter THEIR 9 
O two typ = Ween or dependent SIGNIFICANCE 
) Positive intera es, Sanisms mu Which is general] 
In this type of i tions. y be beneficial or eg 
tera 3 
penefit thus the ben iti ction Or i 
mutualism belongs to this pa Procal or icm poly 9ne anothe 
of; May er to 
Negative interaction teraction) Be way, the conocer 
s: RE 


This type of j 
$ n y 
opulation may eat oth action 


itism, pr à to 

paras ES AS ds and grazing Delon pte for food Mg o c Thus one 
Mg Organis : 8 to this €T Tesources. Th 

, m class, :S. The 
species of their own or with Ore an ecos 
are called intraspecific Siac: ST Species. The a Close association” with the 
known as interspecific associ 
take place in social anim ations. 


interspecific associations, 


Causes H 


Parasite which lives on the surface of the host, is called ectoparasite, such 
as fleas and leeches, whereas those living within. the host are «called | 
endoparasites, such as Plasmodium and Taenia 


2.  Symbiosis: , 
Itis an association between two different living organi 
The symbiotic associations are of two types i.s 
a) Mutualism: It is a relationship betw 
organisms may be two animals, two p 

plants, root nodules are inhibited b 
atmospheric nitrogen for the plant z 
benefited. Similarly a lichen is the respi 
fungus. The sea anemone and hermit er 
the crab is protected by sea anemor 
Variety of food. Y 
b) Commensalism: In this relations 
from host, but host does not get be E 
9n trunks of other plants, but M E: 
Water from atmosphere. They are co 
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4 + * ST 
: all fishes live within the gj EM 
ma a F Orton ani E P ESAE dh cucumber. naca of Sea 


cucumber for protection but do not 
3. Predation: 
nals, which take their food by preying y 
Predators are ue quem be secondary or tertiary consumer. Othe; 
` ant factor which in i an 


living animals. The predators p ; rt 
"ind ionship is-an impo : 

eo ear ey in ee, Me of individuals eaten up is so smal] that 
it 


ulation size. Some times the num : 

takes no difference, At actually depends di 1 hatte Ape of Predators, the 

ospreys (hawks) live on fishes of ocean and Mec if-supply of LN that it 

A o tan Pen seh pce may 7 Lo «c iS less ag 
i then pr net, 

compare to population of predators E such as lions add ctydh. Thus, 


there are numbers of prey and predator cyc 


4. Grazing: Vc es à 
The herbivores in an ecosystem feed upon green parts oi plant. They inclu de Y 
both small and large animals like rabbits, sheeps, cattles, horses, zebras and 
elephants. The extensive loss of leaves lead to starvation of food due to fact that 
rhizome and roots are not properly developed. The aerial parts of plants also 
prevent grazing by receding themselves, however, grasses are more tolerant to this 


effect than other plants. 


EER ECOLOGICAL SUCCESSION 


The chahge in environment is a continuous process and it plays an 
|.» 1mportant role in development of communities. Due to environmental changes over 

a period of time, it is difficult for a community to maintain itself; hence new 
communities may develop and even if the climate is stable for longer period i e, 
years after years the ecosystem has ability to change simpler forms into more 
complex..forms and thus a community may change. This process of orderly / 
community change is called succession. The succession results in increase in 
total number of species in particular area and a stable community is developed for 
a certain period of time, this stable co vof plants and 1als. is referred as 
climax community. r 

Hult (1885) first time us 

community. The two main typi 
successions: 


| Succession continua usi 
1. Primary succession: 


The areas never having 
newly formed sand dunes or are 
marine, fresh water or terrestri 
life activity leading to comm 
establishing plants in such aree 
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i Lichen on bare rock —* 
y $ LM 
f 


; Bluebell a 


o pM > E P 
+, Balsam fir, paper brich, 
< tou white Spruce, 

e+ Xx Climax forest 

^ 3 Ror TM FN. 


by. Jack pine, " ES re 
“2578 black spruce, 1 
2... aspen 


am 


t ; 


Secondary succession: 


This type of succession occ 
rng things, but were destroyed by fire or any other cli 
j such changes, area looks to be bare, but its substratum is built up though 
evoid of living matter. Due to built up substratum , the succession is more rapid 


d climax communities are developed; which are different from “previous 
pmmunities. 


urs on places which were Previously occupied by 


matic or biotic change. Due 


un Wm n VIAE TUA ——— gu iM UA Blac berry 
Plowed field >.>) Crabgrass and È , ies M es 
| FS" other grasses fi goldenrod — 


t E^ CC i 
> pi" XE. A 
o eai MY "aft" Cel e ahh 
ER! pl r v e. 4 X 5t ILES. - 
1 B LEES M hy m SE * eot *4 ae un ^V t: 
CLA - IM ~* "y IA ` X 
e Es 7. I GATES M q E 
' aw E a s tc th mT-— 

t, Á " f 

ANO IAEA 
anes ns 
. 


i 
7 
oo A " 


y rA nin X 
succession is SRST?" 
j 


: T- 


Fig: 11.6 Secondary 


T PEN 
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> —- : Pg y and secondary succession pi] 


= - he 4 T 
wn the basia of habitat Por. re which occurs 11 Water n e Tu 
divided into t " mea Le hydrose ' Merg 
wee types te moisture 18 present and Tey 


A 
, qua " 
CO DEUS IM E iM ks. Each developmental sta ry m^, 
Occuring on dry terrestrial places l ith particular e or, y 
ongw i env limar MP 
community have characterishe lito forma alo The whole sequen ML r gt? 
stages are continuous drm beginning i es i^ : A 


to > 
je is calles eeral stage "err 
sere. while the indfidual deveapp™ stage e The stats 


ental ś 


amature omaan ty of a imate I^ called climax. i " 
ceecsilóion can ve eat so owed by Stud 
TheSrocess of eogi si itt Ying 
following type of m eres e n aquatiohs E : 


: Hydrosere or Hydrach: | 
P 2 arv anubcession in opel watci like p poo s lakes Whigh 
girimNtei Con vt ted te land eómmunity constitute sible hi 7 a wiles. 
OCA plants ang anunal« both, however much visi : e A anges cam be Rep a 
ang hence it looks succession of plants. The seral stage of hydrósere in a ‘kk 


i FP Y 
à AS 1 uu 


(i) Phytoplankton stage: | | 
Algal spores may be brought by wind, alongwith soil particles and depo 
water. Thé unicellular and « olonial planktonic forms are the first invaders ang 
eÁ,wor-ibs sthge is called phytoplankton stage. 
the phytoplanktons are the pioneer species and so they form plonger 
community. J hey in: lude blue green algae (c yanobacteria), green algae [Spirogym, 
uffeuoium)j, diatoms and bacteria, thev first colonize a pond and réprotuce jy 
inecewáe their number The protozoan like Amoeba, Paramectum and Eviglena re 
the pioneer sp&ciesof a pond 


(ii) Submerged stage: 
"he death and decay of phytog 
suitable an d softer. for the FOWL 
hx rophytes like Hydrilla, eid $ 
poni Thefinudhal life is mainly 


compo 


hydrophytes die a e 
also ce the dep water. 


m 


sediments washed Ì he pe 
plants which are rooted in 
species include Ny 


ktons and zo opla ktons 


"Actes 
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Reed swamp Stage; 


This stage is also referr 
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lants eir pa Stage m 
tage are Typha, Polen Jor (i Pond more apoye Water table, Dus i 
v - e 1 - d E 
pea, physae, insectefike ware, 729 mites and Se arene ay 
Corpj : etea F * Plants of 
Sedge meadow stage: Plon and giant bug are Bii, animals like 
The continuous de à 
cre 
stratum makes the p m 


. ation, 
ent in pond due to 
S and sulphates The 


€ Anodonta and Psidium. ane 


Climax stage: 


wood Jand community is finally invaded by trees, T 

good a | Jy trees, The development of clima 
E SA is PRA wie DAR ORE If there is heavy rainfall then teal 
forest is developed, but if there is moderate rainfall as in 1 

i the mixed forest is developed. RAE as | NEU 


\ Xerosere: > - ^" / 

It.occurs on a bare rock or land, where there is lack of water : 
ter, though having some minerals. These stages are designated on 
inant plant types, which are as follows. ! 


Crustose lichen stage: M 
A bare rock or land do not possess moist 


stratum | 


Foliose and fructiose lichen si 
Lichens of this stage have large leafy 
e and retain it. They also hold up so 
Ultimately a layer of soil is developed 
Sare Pasmelia, Dermatocarpon etc. A 
and spiders present in cracks. 
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of mosses, Which requires litt 


nn vts 
(ili) Moss stage: ^ 
yw » 
the gra jil becomes more rich in Nutrien Witter 
n 4 * 


The thin soil layer favours 
i «he a A 
f lichens, Grimmia, Selaginella ete Ani 
i Maly like 


Due to further death and decay "s Iytrichum 
plant species of this stage are SAGRES nt thin stage. 


mites and spiders incrense the 
ient of annual herbs and 


(iv) Herbs stage: ws 
malta iran to acts Hi al raati of soil, the xeric condition ar oh 
rennial herbs. Due to enough nc s such as Aristida ^a 
changed and shallow rooted grasses are qe d inseets, mites NM ^, Thi 
stage also favours the animals like nematodes, j ete 
iitable for the growth of ship. The 


(v) Shrub stage: 
"€ 81 
8 mo! rals, The shrubs. over shadow y 


At this stage habitat become ee 
soil becomes rich with moisture an Mitos are Rhus kod fado 


. Í te to ! 
Erasses, favourable plants, which migrate 1 leveloped such as sl 
, y ber of fauna is also de peo such As Sigs, snaj 
During shrub stage large numb 28. eit foll (amphibians) reptiles, bir ny 


millipedes centipedes. Salaman 
manmmnals like shrew, squirrels and foxes etc. 


(Vi) Climax stage: 

The accumulation of soil and humus favours the growth of some xerophyj, 
trees, which further convert climate to mesophytic form and thus the final 
population is developed, which vary from place to place and is called clímax | 


community. 
A small community changes more quickly than a large community. A small community 
| may contain one or two species and if they die than whole community is perished. 


The study of relationships of living 
environment is called ecology. 


+ 
+ The similar individuals in eco 
+ All speciesiiving in a partic 
+ The interaction between 
termed as ecosystem. | | 
* The earth alongwith its air 
* Plants growing in shade are: 
+ 
+ 
+ 
+ 


In biosphere life exists in rai 
Nitrogen in atmosphere is a 
Ozone is about 0.000004% 
The scientific study of soil i 


ii) 


iv) 


v) 


vi) 


vii) 


viii) 


ix) 
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C) Ecology b) Ecosystem 
The concentration or d) Succession 
a) 2194 OXygen in atmosphere is about. 
c) 30% ERE 

^ d) 60% 
The id i x 

eal soil for plant growth is 
a) sandy soil 
zy b) clay soil 
ENA d) silt, 
e dec 
omposers of an ecosystem are 

a) Parasite bacteria . b) Fungi 
c) Bateria pe d) Bacteria and fungi 
The relationship of Hydrictinia and Hermit Crab is called 
a) Mutualism b) Commensalism 
c) Parasitism d) Predation 
The term succession was first time used by Hult in year 
a) 1971 b) 1900 
c) 1885 d) 1965 


Similar group of individuals who can interbreed and produce 


organisms of their own kind form a: y AAD 
b) Community - . ^" 


a) Population 
c) Species 
The living organism which can prepare their 
otherliving organism 
a) Predators ] PT nm 
c) Producers s & Y 
The relationship bets 
both get benefit: 

a) Parasitism 


c) Symbiosis 
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x) The producer of a pond-ecosystem is: M 
b) Zooplankton 


a) Bacteria 
c) Phytoplankton d) Fungi 


Write detailed answers of the following se TE 
Write a detailed fiote on diffetent-approaches Used for Ecolopi 


2. 
i) 


investigations. 
ii) Write à note on different abiotic components of an ecosystem. 
iii) What is-écosystem, write a note on biotic components of an 
ecosystem. 
What are biogeo-chemical cycles? Describe in detail the nitr Na! 


iv) 

cycle. 
v) What is ecological succession? Also describe Hydrosere 
vi) Describe in detail the xerosere. 


Write short answers of the following questions: 
i) Describe briefly various ecological levels of organisation 
Write a short note on Habitat approach 
Write a short note on light as a climatic factor 
iv) How edaphic factors effect an ecosystem? 
Explain briefly the positive and negative interactions 


Describe briefly two main types of succession 


vi) 
vii) Write a short note on symbiosis. 
viii) What is denitrification? 
ix) Whey distribution of populdiion agas apo OS factors? 
x) Whey water is most importe AA | 


4. Define the following t 
1) Population 
iii) Environment - 
v) Ecological niche _ 
vii) Hydrosere 
ix) Topography 


- ENVIRONMENTAL BIOLOGY 


I Qå 
E D i me. Sa 47, | t 
‘Li pit “LAS VOCI 


v 


Environmental biology ís. 
by environment. Explosive.growt] 
resources, industrialization, dur 
causes severe damage to the e 
basic tools from ecology, meter 
problems. | 
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Ecosystem is a distinct fung 
Bof nutrients take place. IM 
| al. The aquatic habitat 1 
habitat and estuarine 
"d as biomes, which are 


desert, grass land, savan 
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x An ecosystem is a basic functional unit in ecological Studies 
ena posed of living organisms interacting with each oe and with the wo i 
ronment in a given area. The term ecosystem may be applied to co modi 
and habitats over a wide range of size. Thus an ecosystem may be as sra itie 
trunk tree, a puddle, a pond, or as large as an ocean, desertor forest, as d 


All ecosystems whether a pond, sea, forest, grassland, desert or tundra el 
M 


have more ae age ] f their gross structur 
i or less similar fundamental plan o : © and fug t. 
However, they differ in their communities and rate of production etc. Follow on. 


the general account of some important types of ecosystems. Rig | 


m 


l - 
* y 
^ 

th 
A 
Jj 


e 


ne 


BEN LIFE IN FRESH WATER f P gn 
The fresh water habitat occupies small area of earth but its flora ang fauna " ; a 


are very large. It can be further divided into two types, i.e» standing water or lent; | ape 
such as ponds, lakes and swamps while examples of running water or lotia 45 | act 


river, springs and streams. The lentic water further be divided in the profundal zone (totally 4 
submerged plants), limnetic (partly submerged) and litoral zone (emergent plants). V 


lv 


a? 
o 
t 

] 
ov 
p? 
vi 


Pond ecosystem: 
A pond exhibits an example of fresh water ecosystem. The pond water isl 

stationary (lentic), but it enters from surrounding gr ound and streams. The pond 

may be very small or large. It may develop behind a dam or near a river and its life 

span ranges from few weeks to several hundred years. The two basic components 

of pond ecosystem are; Abiotic components and Biotic components. 

[C LU 


Ax 
Solar radiation 


Primary consumers ) 


Rooted plants 
(Producers) 


--. a «~ 
“= eu = eee 


767 — 
t> d 


€. 
"a 


= 


Decomposers) _ 


1. Abiotic component 

The primary produ 
nutrients. The nutrients pla 
macro nutrients like carb 
sulphur. They are necessar 
such as iron, manganese, ¢ 
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l Band they enter in o 
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ap n nts, The nutri - ^ 
t : ortant b round) Tients are Mostly in solid 
ost imp cause , Mg groun o 

m hey "egulate the Tate op jp ams 


A * nutrients 
system. Unctioning of entire 
Biotic Components; 

ducers: The Standing Water of 
e lower plants {microphyteg) and n oo qian type of 
3 ond. The micro es or Phytoplan Å Benerall? 
iae, like Chlamydomo ; Spirogyra. Nosfoc rally.c 
roughout the Pine Gece AS light ates, Macrophyt 
ating plants which yw 1n Shallow Water 
08 ghytes ie. totally sub : 
» 7 and partially 


f water 
d fro 


“reed suc as 
Submerged like Water lily, 


| 


mary con: 
Consumers: The eec 00] 
Staceans, molluscs an this class. 
“ng insects also belong REA and ca: 
“Sumers. The diving beetle 
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-"conda 7 - EM 
TY consumers are carnivores... While ea TN are qnc 


Carni 

c) E and they feed upon secondary consum l 

and iinet ae The decomposers of pond ecouyate ER RE bacteria 

small not icy aft also kaown as micro piii ; dete; They herp: ve 

decomposition of du. from Wiecgmpte da animals ofigin. Fu (t about 

Aspe =% 161 of dead organic matter of plants ana: ngi include. 
"gius, P enicillium, Rhizopus etc: 


EE LIFE iN MARINE WATER | S 
1 The ocean is the greatest reservoir of living organisms alongwith nutrients) 
Covers about 70 percent of carth surface. The seas are continuous, however 
factors like, salinity, temperature and also depth restrict animals and plants ia 
Particularareas, ^. 
Generally sea contains 3.5.268a]t, while average temperature is about 32^ 
The salt concentration of Red sea is 4.6 % and that of pane eee ia N25. Similai 
the feniperature also varies such as polar region has -2°C. The concentration 
phosphate, nitrates and other nutrients also vary in seas. The deep sea is cool and” 
rich in nutrients. The water of deep sea is brought to coastal surface by the a i 
of wind, which moves surface water away, while deeper water come to the surface, 


This phenomenon is called up welling. 


Ocean contains 3.5% salt and thus it constitute salt water biome. = 


Horizontally sea can be divided into two parts i.e. neritic and ocea 
hree zones, i.€. (i) Euphotic zone, wh 


while vertically it is further divided into t d 
food for the consumers (ii) Bathyal zone, 


light reaches and producers, can prepare 
which ranges from surface to the depth of about 2000 meters and consists 7 1 


pelagic and benthic zones (iii) Abyssal zone, the sca below 2000 meters is'called 
abyssal zone, both bathyal and abyssal zones are aphotic. 


Oceanic Neritic 
High tide 


"m Sea level Low tide P 
500 í | 

1000 

1500 
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tic region: Itc 


ONSists Of $ 
f. Its depth may be Upto 1g hallo 


Water : 261 

: > Meters; SteTeSent a the edge, f continenr, 

€ 1), f n cle ry ge o continental 

dal (dal lies in betws dal [sub dal) ang jor ater: further “vided into high 
tidé 3h and ate or inter tidal zone« The 

er d P a W tid horas Zones, The 

vered with water when there S high tide "ones. The Ocean flooPat this level is 

ds phenomenon’ occur twice na We d is exposed 

mi sé: 

The neritic zone 


E When there js low tide. 
is Most p d 2 Mis’ due to Movement o earth. 
d contaims oxygen, cá the sea, it Pets eno 

riant plant growth. Th 


ugh Sunlight 
trients, which 


are helpful for 
y Phytoplanktons. diatoms and 


Laminaria The 
Phyto kton 2. 
Pus ^ Zooplankton 
> ing fish > 
Sea turtle - 


— 


— Dolphins 


A 


Epipelagic Zone 


Veris Raj 


A 
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Plants of in 
arge quant 
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E 


called agar, which ab 
des. Animals of this ir 
Ki 


tertidal zone possess a jelly like substance ¢ 
also develo ity of water to avoid desiccation during low ti bs ehells 
whe P adaptations against desiccation. They possess ' $ Such ag y, Won 
ereas others are of b wi e such as shrimps, clams, bristle wo, “ily 
worms etc, The plante £d E ype Sue a mainly phytOplanktons and a. o bus 
whi € plants of sub tidal zone are mainly f n diato My 
e animals are sfiolluscs, stat fish, sea cucumbers, zooplanktons, varies 
species of fishes, €rustaceans, turtles, s6als and whales. Actually all anima; Ph 
BS amphibian, centipedes, millipedes, insects and Onychophora are found 


Onychophora is 4 new phyla, it interlink between Annelida and Arthrop 


Oceanic region: The occanic region mainly consists of-twa major zones te |, 
euphotic or light zone and aphotic or dark zone. The euphotic zone is More 1 
tran&parent than coastal water. It contains large number of phytoplanktons ina Y 
unit area, as compared to shallow water. In this Zone species are lesserán Numb 
thán coastal area, but they are different. They may Be transparent Or biis in 
colour. Their bodies are smooth and shiny, such as baleen and toothed whale 
The baleen whales live on phytoplanktons, whereas the toothed whale feed upon, 
fishes ánd giant squids. * N | 


4 


Physical factors dominate life in the ocean, waves, tides, current, salinities, 
temperature, pressure and light determines the biological communities. 


Theaphotic zone comprises of upper bathyal and lower abyssal zones. The? 
bathvalzone is the continental slope, reaching upto 2000 meters. The animalsip 
this zontare filter feeders. They sieve out food particles before reaching to bot 
The abyssal zone is rich in organic remains and shells. Plant life is totally absent in) 
this area, However, decomposers and scavengers i.e. the animals which feed upon 
dead bodies are present. The fishes are small in size. They possess enlarged mouth 1 
far swallowing large animals. They also possess luminescent organs and use them |) 
for preying- Their eyes may be enlarged or absent. ' M 9 


3.1 


TERRESTRIAL ECOSYSTEM (Biomes) 


The life-originated in sea and then during 
Carboniferous periods due to lowering of sea level l: 
were forced to seek new habitats. TE 
and animals: The life forms on lan 
exchange, dessication, increased 
Therefore, they developed suppi yr 
locomotary and reproductive orge 

The biogeographical Tegi 
nteraction of climate and biotic 
iome (Fig: 12.5), which are: fon 


late Devonian and lower 
nd emer ged. he life forms 


The average thickness of earth i 
life. Living things can live in bio 
can supply water, oxygen and nt 
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Equatorial regions 


Polar region 


Fig: 12.4 Correspondence of vertical and horizontal biomes from 
mountain top to sea level and from the pole towards the equator 


12.3.1 Forest ecosystem: 


Forest occupies roughly 35-40% of the land surface of the earth. In Pakistan 
N he forest occupy about 6% of the total land area. The forest of the world have been 
» tlassified into three kinds as coniferous, temperate and tropical forest. Coniferous 
Jiorests areconfined to Northern psp Lc where summer is short and winter is 
long and very.cold. The temperet e nd in US/ "^ e e East 
Asia, have mild temperatus a gue 
lin equatorial region * 
|'emperature is abo A 
from each other» ^^ e 
il rain fi st: | 


composition... 

Abiotic substance no 
present in SOM © oid 
which undergo get i 
Producers: da E 


^ Hh 
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Ur 
g y) 
f ÜU 


EXCeedino n ——— ——— 9 STE 

eding 20 e "T or i$ covered by p Mg 

Such as a meter in height. Due to less light fores wn ranches of x hYgroph od 
2 ACTNS, The ¿ piphyte a like orchids grow on to the DE: 30 Other tree, Steg 0 


flowers inches of ot 
Pri a ts are the great 3OUICE Of timber its 
rim í 
hop wi Consumers: Herbivore: 
mre 

P El ( rs, bugs, Bpide ra, monkeys, shrews 
" Cle 8 Of birds in world are found in the: 
ruits and nex tar of plant 


and fruits are nbundant and these fores 
feeding on plants include ants, beetle, 
bats, mongoose, etc. About 85% of | “af 

c forest, Majority of them feed on is 

i "eds 


of these forest.are arborea] į e.1 
kes, predatory birds, frogs ty 
q 


te 


Secondary consumers:-M: t of the animal: 
live on trees@nd the reiður at'variods levelc&na 
secondanpyfcoi imer 

" De ¿ ot ec - J 
Tertiary consumers: Top carnivores like tigers et 9 not gommorn Snacks ang 


predator bird are bhe tertiary consumer: 
eánism fauna ofa forest soil 18 Very rich. This inc 


Decomposers: The microoi tiol infi : ls 
a Mare í ‘COmMmpos J 1 Topic: ja 
an idi variety of bacteria and fungi. Rate * decomy pica) forest ia 
Much more rapid than in any other type of sor 
f 5 
A 
Arctic 
f° e > 
Subarctic 
i. A 
/ A me. A s 
495 5 [600 77994 _ 
/ 
Forest Temperate ( 


Grass land Semi desert 


| 


IS 
| 4 B 
tra? aT MAA 


Fig: 12.5 Tg 
2. Coniferous forests 

The conifers are 
They are markedly cold res 
latitudes. Coniferous fo 
compared to Southern Hen 
to Central America is E 
characterized by heavy s 
are needle like; plant gro 
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NS matter of plants and animals. The Pine, Fir and Spruce are d EE 


ominant Species, 
areas. 


Dicotyledonous Bisch willow and Populus are also found in these 


Cedrus deodara, Taxus baccata etc. The gi y 
consist of mosses, lichens and memberso 
| The herbivorous animals of con 

goat, squirrels and various other insects; 
| leopards and lynx ete. 


3. Temperate deciduous forest 
| The deciduous forests of temper 
forests. The term deciduous is appliec 


during winter season. The. deciduous fo 
moist semi deciduous. In Northern He 
America, South America, Eastern / 
Whereas in Southern Hemisphere tyf 
conifers, they require better soil, 
about 100 cm. In these regions wir 
therefore these areas are largely used 
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Fig: 12.7 TUspefuti decidulllis forest 


Temperate deciduous forests of Pakistan: 

Boe temperate deciduous forests are characte zed by broad leaved plan 
like Beech, Oak and Maple. In Shog nd Neela ley of Azad Kashmir Pinus 
ichs and Taxus baccata are ‘do 
in these forests due to the fact that light 

niosses grow.in shades, whereas during 


Many kinds of insects, bird 
predators of deciduous forests are @ 
hibernateor move to.other places, 


12.3.2 Grassland ecosystem: . 


Grassland, covers about 199 
rainfall is too low to supportthe fore: 
in desert life form. Generally the raj 
typically occur in the interior 
communities with limited moisture 
variations and very high radiation 

humus. The various components 


ER Medicos Hub 


267 


AS 5 piotic substance: These 


are the i we : | 
biland atmosphere. * inorganic and organic substances found in the 295 


poducers: They are Mainly 


bs and shrubs also j | | 
ber corn, wheat oat án to primary prodtüietion. Most of the cereal crops 

k SE , arley are pr nct 3 iie, a: TE io Aum ko omae La 
these are called bread bask ; produced in these areas. I to this fact 


et of the world. 

imary cons : -ASS | 
P wi bust P cid In grassland the large native grazing mammalsaredominant rom 
ES ber ofh der SOW, shéep, deer, rabbit, mouse etc. Beside them there are 
Eum of herbivore insects such ac grasshoppers;locusts, bugs, beetles etc. 
secondary consumer; These are the carnivores, which include frog, lizard, ant 
snakes; birds of prey, fox, jackals, Leopard etc. 
Tertiary consumer: Large carnivores of cat and dog families are common. 


Decomposers: These are bacteria and fungi of various kind. tic 


an 


Fig: 12.8 The grassla 


1. Savannah: | 
avannah is applied to the 
r h areas is upto 125 cm 
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o yes 
, ' gt | ni 
in 


Producers. c rei ty 
foreats in) Tal eve lege h 

at fat and @aminated 4 
fret “er ephant grass | 
be seen. Fire play A very la 


seta africana and Dane 


The land is plane a 
Therefore, the size, speed 
animals of these arcas 
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consumers: The 


prim = 
^ ary consumer of th 
? AS ali y € : 5 à x re 5 “e 
ü mn as such as zebras, antelopes, Blraffes, ele he pm Wn "E 
q pU doe locusts grasshopper, fli ites andes and unoceroses, is 
s, jer ts like locus US ^2940pper, flies termites, and ants also form a linkin ener 
n Variety of birds includes the Seed eaters Such a we n 
Ho survives due to its speed 
hic s 
I 


; Watch fullness 


avers and the ostrich, 
umers: The C 


en sightedness. 
arnivores include 


gecondary and tertiary cons lions leopards and 
altures: 

ł Longsdry season causes change in life p 
hir leaves and usef thejr Stored watér Gn 
cuphorbia. The rodents and other anim 
holes, snail's retreat into their 
hibernate. The birds migr 


attern. Most of th 


€ plants shed off 
unfavourable s 


€ason, such as 

als get shelter under the stones and in | 
shells, toads burry themselves into soil and 
ateto favourable habitats. 


12.3.3 Desert ecosystem: 
Deserts are de 


fined as la nds where evaporation excee 
found at any latitude wherever rain fall is below 25cm 
distributed. Deserts occupy about 17% 


types of deserts. distinguished on the 
and cold deserts. Sahara is tl 
Arabiam penninsula. Gobi d 
deserts are also found in Aust 


ds rainfall. They may i 
per year and not evenly 

of land surface of the earth. There are two 

basis of temperature namely the hot desert 

1e hot and largest desert lies across North Africa to 
esert of Mangolia is the coldest. Besides these the 
ralia, America, Central Asia, India and Pakistan. 


* 


e LJ id 
ni rd 

4 p g " 
O15 24 

Sahara desert i 


Fig: 12.10 


n Pakistan 3 deserts are more 

E Wir consist of sandy hills an d 
important role in these regions. veg 
iffer from one another. It is due to à 
hills is slightly higher. Vegetation 0 

i Euphorbia, Capparis, Calatropis 
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0 A - Mo, 
á LM] Due to sandy soil these deserta cauia o 
sare Pros A is, Lycium ete ivi "y ies "1 / 
ae di mon er dn te owever dry tat mings ol varieties like Sorghu s 4 Jm 
nm g” 


be used for large scale farming. 
and Bajrais suitable for these regions. ; evi if 
nent where animals and plants have evoly uf 
ires. Desert animals avoid heat b. | 
y 


The desert is a harsh environ! 
shady places; 01 by spending day it ^ 
n 


i i , att 
ways to overcome aridity and high tempe! 


i : : ^ 1 10 
becoming nocturnal in their Habits, by seeking Ad Dac aridity by living i 
underground burrows, Plants on the pat | suff ient. rainfall occur E stores 
x Pe A ate when suffi l Ar, by stor 
v periods as sted which germinate W y «Ó elo ino 
drv period lent lef and stem) or by possessing small narrow. 


Desert has»a wide variability in 


water in plant body (succu 
Taking example of Thar desert in 


pointed leAves that reduce transpiration; 
temperature i.e. hof at day and cool by night, ee 
Sindhthé various component of desert ecosystem ars, | € 
Producers: Plants are mostly xerophytic, like Accacia, Prosopis, Salvadorg 
: mostly. represented by Calatropis 


[he ground vegetation is 
. y and.xerophytic mosse, 


Cappans etc | | ! 
lants like lichens 


Panimeum, Tribulus etc. Some lower p 
may be present. : 
Consumers: Most. common animals are Tenebrionid beetles, RATE Brasshopper, 
centipedes and spider like arthropods. Frog and toad like amphibia. Reptiles liKe 
lizard$tiromastic, calotes, snake like vipers, cobras, kraits and boas, few birds like 
quail, bustard, partridge, etc are also present. Mammals include, anteaters 
hedgéhogs, porcupines, bats, burrowing rodents, wild cats, wild boars and foxes, 

These are very few, as due to poor vegetation the amount of dead 


Decomposers: ve | 
They are mostly thermophilic bacteria and fungi, 


orgamnicanatter is scanty. 


12.3.4 Tundra: 
Tundra is a biome where the tree growth is hindered by low temperatures 
and short growing seasons. e 

There are two types of tundra; 

(1) Arctic- tundra (Tuna! 

(11) Alpine tundra (Tune 

The Arctic tundra consist 

across Northern North America; Ni 
Northern Hemisphere is in the fo 
Ocean. Whereas in Southern Her 
the Antarctic Ocean. The alpine 
mountains also possess small pat 
The environmental cond 
producers and consumers both® 
period is very short which-lasts | 
constant day light in mid sum 
temperature of warmest months 
in winter and reaches upto 
velocity in alpine tundra reache 
to face intense ultraviolet radiat 


ify a 


" 
v 


Medicos Hub 


The sub soil in Arctic. tu 


es to grow. This frozen a 
que” E See " SO $ 
" rature rise somewhat and E 'S termed 
Po, yery soggy- Alpine ta, le t n "T 
ml ery SOgy. ine : ` E per and is 
und V A ine sc : tundra, la ayer of the rost. Durin ; the Possible 
m, and al] S are generally bai e, bu the Perma forest Sen i summer 
ARMES ducers c ^i > €r har S leavine 
[he pro of tundr: ained Part doe £ the 
we m ei, a ec 2d t} an S not have , 
. which reproduce; OSYSte Perma fc - Perma 
41D; Gn m fies In c e Test Sc ; 
W nant plants are oras very shor OnSISt-o£ Sin: En 
domin: P. asses, y A Periods mall Perennial 
"i fpeaty humus. The gra$se : 10Sses, sed PN. CIT favour ble la herbs and 
ate Iso possess flower ES are fourra ges and lichens Qe months, The 
Ep n&herps like Acda e tfer-draigg < They grow on de nse 
wc “d ares = 
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[VEB MAN'S ROLE IN ECOSYSTEM > g 


phic level of the food chai, 


Being omnivorous man is at the final tro Thy, 


Maintenance of ecosystem can become helpful in solving the food prote. ags 
Though the shortest food chains lose-very little amount of energy but complicar gE " 
food webs provide stabilitwto an ecosystem. Because, if a link such as Priman o 
consumers are distufbed in a food chain, the whole chain is disrupted: howeye. l fs 
food web provides alternate pathways for survival of a community, hence Erase, | | 
number of cróss links ensure stability of an ecosystem. Ris 
Maf s role in ecosystem is of great importance, sus h as use of pesticide, in of j 


A pesticiđe-not only kill pests, butalso thes | r 
pests may redeveloped in an ecógyster 
to control their population, and de the. 


a common practice tHroughott world. 
predators. Thus after use of pesticides, 


but/fheir natural enemies are not there 


may cause more harm to the community. per 

Some pesticides like DDT (now banned), incorporate in human tissues The 

organic chlorine j.0 part per million reduces the fertility of eggs, while 30-44 

parts per mil {fe lethal to birds. They enter in tissues through food chaifis ane + 
slowif may accumulate to dangerous limits in consumers: Therefore the exeessive 

ise Of pesticides is not only harmful for birds but also for plants and animals hence * 
man his a very important role in ecosystem and unbalance in any comportent ma; | > 
harm the whole ecosystem. 

Similarly, the development of new strains is very common in pests, which 1? 
arembre harmful at one end while resistant to pesticides at other hand. The bes: 
solufien 9f this problem is the use of biological control; Malaria is very comman in 

i0s£-conntries. It may be controlled by draining swamps or by spray of oil etc. but 
intfoduction of such predators , which feed on mosquito larvae is ‘the joes! | 
biological control |! 

Pesticides also affect the bi shemic: [cie Be rcle is of 


nitriteg'and nitrates. But uses 
responsible for conversion of, 
fertility of the.soil, which ul 
hand. and increases concent 
ammonia is also hanffiful for 
disbalanees the.écogystem, Y 
are also toxin, Becatisethey & 
the algal growth and thus 
ultimately increasésthe cong 
the environment and mal 
become devoid of animal life 


Phytoplanktons 
oxygen. If pollutants make 
oxygen will not be available 
have negative effect on hum 
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1 HE FLOW OF ENERGY — ——————— na 


rhe autotrophs and hetero 
yatem. The autotrophsaré mait 


P are sun light and-eonvert 


trophs are **'"ential biotic 
Uy green plants. al 
tánto chemic 
it AS food eneTry He tePotrophs dep t 


« food t nergy ultimate ly LOS Hie Uir 


components of an 
gac mnd some bacteria. They 
al energy during photosynthesis and 
Mon the autotrophs fomtheir food, so 
| animals, fungi and other nongreen plants. 
' aoe «pen of Heat A o ce cia X gra regia is fiiy. released imspace, 
M ~ : phic levels or finaly by the death and decay 
‘NUS aam an ecosystem-flow-of energy remains continuous (for 
chapter Bioenergetics ener gy flow through an éfosyster), 


SCC 


asic components of a pond ecosystem are abiotic and biotic components. 
tc components are producers, consumers and decomposers 
* Haitat may be defined as an area oci upied by a biotic community. 


The wind velocity moves surface water away from coast, while lower water 
tukes place of the moving away water, this phenomenon is called upwelling. 


Horizontally sea can be divided into neritig@ and oceani parts while 


PRE frozen surface soil of tundra is calle 
"ereris | ng moderate climatic cone 


Grass wu biomes are known as bread 


Medicos Hub 
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Encircle the most correct choice: 


i) 


ii) 


iii) 


iv) 


v) 


vi) 


vii) 


viii) 


The producers of a pond ecosystem are 


a) Bacteria b) Zooplanklon 


c) Phytoplankton d) Fungi 

The salt conceritration of seas generally. 

a) 3.596 b) 5:096 

c). 4.6% d) 4.096 

The maximum temperature in tundra do not exceeds. 
a) 10°C b) 20°C 

è) -30C d) 15'C 


The cool deserts is in 


a) Pakistan and India b) China and America 


c) Australia d) Egypt 

In grassland biomes the rainfall is usually between 
a) 25to 75cm b) below 24 cm 

c) 100-125 cm d) 125-150 cm 

In desert temperature may reach upto 

a) 70'C b) 60°C 


qd Do o Já 
5 IV X. 


c) 50°C 
The estuaries; 
a) Lake meet 
c) River meet 
The oxygen c 
a) 1% 

c) 1096 
Which of 


c) Desert- 
Inwhich ty 
in soil: 

a) Savanah 
c) Grassl 


Medicos Hub 


Medicos Hub 


Human beings oceupy hig 
population, human requirement 
this purpose human beings are 
animal species are in danger 
Similarly, dumping of nuclear wi 
not only for human beings thems 
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4 balanced inter-relationship betwee 
mënt iS essential to maintain life 

TL human population and wide 
per 4 a massive impact of human ac 
gale ad large number of plant com: 


gi n living organisms, including man and 
on earth. During last hundred years 
de spread industrialization societies have 
üvities on the environment of earth. Man has 


“roye. ; al nunities, natural forests ither cleg - 
"a lture or for the use of timber Thus thi i O 
> ums negative effect of human activities 


je ] 
sricu f 

1 “0% > € oe > AQ Arte A . 

save created Rice ues OF de Serts, soil erosion, ete. Earth is the only planet 

"here living g8sanciudingaman live. This unbalanced use of environmental 


wh — qe (^T (^ D > o e 
sources has create d an urgent neethot Increased awareness to.conserve natural 
al of human race on this planet. 


"Sources, which is essential forthe surviv 
pue 
The emergencé of atomic age afte 
mportant. Now a days radioactive waste 
pre Pe ‘ E : nes are Lge dumped in soil or seas, their impact on environment is 
nown oa 5 us. We cannot afford trial and error procedures because many 
iterations oi the environment are not reversible. 


r world war II has made subject more 
materials are being produced on a very 


/ 13.1 | RENEWABLE AND NON-RENEWABLE RESOURCES 
| 


Environmental or natural resources are some type of materials supplied by 
E heen : sa : " > 

f the envi onment. These include air, water, food, metals and chemicals etefused by 
man. Some of these resources are renewable while others are non-renewable. 


Renewable resources are those which can be replenished by physical or 
biological. means. Renewable resources include air, water, soil, wildlife, forests, 
agricultural products, fish and livestock which support millions of human's all 
over the world. The important characteristic of living resources are that they.can be 
expected to remain available for ever, if consumed in a sustained manner. More 
over, tempering with the natural environment and pollution also endanger their 
continued existence and availability. 


Non-renewable resources are t 
be reused such as fossil fuels (oil, co£ 
materials obtained from the earth. Som 
renewblerésources and others are poor 
is constantly increasing, not only beca 
the rise in fereapita demand. Due to W 
gas its supplies are declining. 


Some renewable resources are as 


1. Air: J 

The blanket of air we 7d 5 
kilometers. Human beings can E iad 
6000 meters. Air consist waj na / 
dioxide, small amount of ns xs = 
and water vapours: Excep ; 
material for living org 


anisms. Air con 
ie, to bu 

for growth of all pk y food 

transferred to consum 
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r 
2. Water: on 
° : Y 
Water is the most important fluid on earth, forming the basis of ay] types or 4 


life and is responsible for maintaining the temperature of earth up to beara} 
limits, as well as behaving as universal solvent. Total water resource of the wo le (E 
has been estimated about 1500 millions cubic kilometers. Of the total water of th 
world, 93% is in the ocean, 496 im the earth-erust, 2% IS In glaciers and Polar jg. 
caps and only 0.052% isifi fresh water lakes, rivers and in atmosphere. The annus 
production of fresh water by evaporation and precipitation 1s estimated tp 
37,000 cubic kilometers. Fresh watemis required not oniy 209 domestic Purposes 
including drinking but also for crop irrigation. With these we utilize about 10», 
water, while industriesutilize about 90% of fresh water. Sea water is also of much id 
importance, it is usedfor preparation of table salt and other chemicals. m 
ain water percolates into the ground an Bio 
ght to the surface through springs, wells. 


Soil acts as a reservoir for water. R 
is called as gravitational water. It is brou 


seépage and under ground ihi 
streams. Water that accumulates y n 
ás a thin film around soil 2 Es 
particles is called. capillary Main. Ee 
watef and the water being a 

Hyaroscopic water pr 


imbibed by dry soil particles is 


ene 


called-Rygroscopic water. Rain apilar vate 
fall and melting snow replenish 
the water supply of such 
reservoirs. 
Gravitational water 


Most of the atmospheric 
water vapours come from sea, 
but about 14% come from the 
surface of land, lakes, streams, 
moist soils and transpiring 
vegetation. In nature water is a? 
renewable resource as it forms 
an important biogeochemical cyd 


3. Land: 

We have already discusst 
man, both are in way related y 
resources available for use of 
Inorganic resources which are 
necessary goods are water, mij 
the chemical raw.materials” T 
pastures, wild game animals e 


One of the most strikin 
upon soil and environment an 
fuel, pulp and natural pastu 
a rich variety of goods e.g. tim 
lands or pastures occupy neal 
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ally low. Unfortunately,. 


¡su - both fores 

pading to serious consequences. ts and Brazing lands are b = 
| . : ein om 
} Wild Life: E mismanaged 

| d uus WA gru are among our most va] 

an important role in the balance of nature. Unfortun: uable resou es. Th 
of the role of a partieular plant or animal in the oL man often e €y play 
important resource both for subsistence jn develo PES of nature. Wild à ware 0 
countries of the world. Ping and recreation i [S an 


n developed 
As.human population increases and + 


wild plants and animals and their habitat dis 
ecosystem. 


13.1.1 Energy: 


Energy forms the basis of life-support systems on the planet e i 
other resource the energy resource may be non-renewable and ee Like 
non-renewable resource we mean those fuels in earth which are found s EN 

2 e 


quantity, which once consumed, are threatened to be no more available in futur 
These are coal, petroleum, natural gas, tar, oil shales and nuclear fuels 
principally uranium, thorium, deuterium and lithium. The renewable resources of 
energy are those which are virtually inexhaustible in their duration solar energy 
falling water, wind, wave, ocean currents, tides, temperature gradients and 
plant materials. A brief discussion of some more important energy resources are 
follows: ! | 


" 
Fossil fuels: ". | 


Coal, petroleum and gas 


echnologicat de, 


l 
appear thus - dle “pmentispreads, 


toying the natural 


Petroleum and natural gas 
energy resources. The petroleum al 
derived from decomposition of pla 


The major oil and gas fields 
and Sui. 


2. Nuclear energy: y 


Nuclear fission involves spl 
resulting into the conversion of sm 
nearly 7 hours to fission 1 kg of? 
3000,000 kilowatts. To achieve 
combustion of about 3 million kg 


The real difficulties with fi 
*nvironmental hazards causec 
Produced and thus cause environ 
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Steam generator. 


Generator 


\ 


Transforme 
i Turbines : 
vessel ` 


Pressurizer /r \ 
Pl 
| 6 
| o a : 
Reactor | X P| ' E a 


7 Fig: 13.2 Hazardous waste produced by nuclear power plant 
3. Geothermal energy: | gent 


Heat produced by radioactive material deep beneath the surface of the €arth 
Is geothermal energy, which is trapped in the earth. It is non renewable type, Heat 
produced in the earth's interior may provide a source of usable energy, The internal | 6. 
heat of our planet manifests itself on the surface in the form of volcanic activity, | 


Fig: 13.3 Underground super heated | 


EN upet heated water or steam esc; 
MESE prings) 
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YSers ind hot = 
A Solar energy: 
: rgy 15 a renewable resource a d 
‘he solar energy is a ys aso nd We Would con i 
SAA lifetime of the sum for billions Ol years The ; E 5 git 
for the $ : : fixed time-is fixed. As on "ages energy Ys received with be veer 
-elved 1 - ets > y y C IV is ara e 3 701 
ceivi luring night, tec Mology IS Needed to stör 2 Seg 
juring day and not durin; RIOT night and p&i 
'ather 
Wes 
. S: al 
lid waste m a 
5. p? y the lanes, titter on roadsides, discarded Cartons. tins Polyth 
Befust $e ki 's, agricultural and industria] Wasteshave att Nur" 1 
, raelcet DOTLI« o” po E - -+n AN E E 
materia pm they now form an important threat to Man by Pollution Of air t 
Huge magnitud: SL a Tx breeding bacteria and other anima] at Cause | 
id water and m ny > In most areas the arrangements for Waste disposa] are 
man health proble ; in-efficient or old-fashigneq. 
ignored, inadequate, in-efficie T ; : ] 
rignored. » ing concept in solid Such as SiS theiruseimene V 
the most promisi bre waters il Such as farm an animal manure. 
5 tain } ro wever can be converted into fuel. called biogas. Biogas 
adf residues and sev ^o fama santas Pakistan and third World countries 
: = E é Sut uzead ons ) it 
n S: 
Wind, wave and ocean thermal gradient 
ind, EI 
ad, waves and ocean thermal g 
The wir VIAE VAS CLAIR 


gh the amount of energy is 
t is not likely that even 1% of this ene O 
ige;yet it is not itely 
human use. These sour: 


si X 


IZIIIÉU.MBur Turt ne generator - 
E MÀ A: " 


- fe E u^ m 
=D ER 
SS be : P4 , 

E RUE e 
+ - 1o o—-—-—— 9. ' 
ui. E la 
Pops, d à Y E 
ea y Aa mE cR 


E Mya, ce us f quA A nes — 
rr > mm y= “ SS 


e 


Tem e em T PAS 
- - . 2t 
YT Te = z 
"^ H ^", 259 "ah. 
VI... 2 owt 
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$$ 0 Terence it Deor vtm 

regions of lower temperature. The thermal gradient difference is used to rung mp 4 
ammonia turbines for production of energy: yon 

& 

7. Tidal power: TE i | ' 

Tides have been in use-fore Tong time as a.source of energy for operating yov" 

small phil. e.g for grindifig corn in coastal areas in some deser vas The modern e 
‘ M 111 >. 2.4 1 o > dom e evi , ^y "S c d y j » 

world is interested irt generating larg amount of electricity from tides and use it for e 

x y } » 

inland (Fig. 13.5) 2 pa à; Pa 


"ate 
y 


Fig: 13.5 ES po Ste z x: XB 


Tidal power plant Es = 


8. Hydroelectric power: 
Thesessential conditions for 
small volume of water falling a gréa 
short distanee- Therefore, the hydrg 
in mountain regions ofthe world, wk 
In Pakistanyga major part of 
Mangla and to some extent by Wi 
present WAPDA.js generating 4 
Pakistan. 


ENERGY CONSERVATIC 


From the last 150 years h 
source of energy for domestic and 
renewable is exhausting at one €; 
costly. Similarly, the nuclear po 
nuclear waste and safe use of 1 
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—2 BIOLOGY 
Therefore, we have to develop alternate 
è Teso 
such as solar and wind energy.Besides, Daa fo generating ele 283 
resource has become more important. 9n the prope © Power 


It has been estimated-that about 75% electricity 
through the use of inefficient modern machines and appliaj 
heaters, air condítioners, refrigerator etc, These appliances such 
electricity but’ are also responsible for global war s Er not 
temperature of the earth. We use light bulbs injour homes, stc '¡NCreasing the 
new fluorescent bulb.consumes 20% of light electricity and Muss: factories, 4 
normal bulb, so we should choose correct appliance for daily use * urable than 

avemoney but also electricity. : A will not only 


Produced is being Wasted 
as motors, 


Only waste 


ES MAN'S IMPACT ON ENVIRONMENT 


radation and depletion of resources: 


The man's activities on earth are continuousl 
“vironment particularly the non renewable resources 
depletion them. These activities are making more difficu 
race on this living planet. 


y not only altering the 


but also degrading and 
lt the survival of húman 


Fossil fuel which has been accumulated over a period of millions of fem is 
being. consumed on a large scale and yet no other alternative has been developed. 
Thus a day may come, when there will beno fuel. | 


Forests provide us timber fol 
medicines. Wood from forests is cuf 
the rain forests will be gone in abe 
; environmental disbalance but it wi 
species. At present several species pene === 
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13.3.1 Population and food: mS Wiot 
oe ct 
h of hum | ¡as! 


Though there exists a wide range of variation in the rate of growt 


population in various countries, but the overall world population increas an 
nearly 4 billion in 1975 to nearly 5 billion in 1987. The more developed vis from | jet- 
in the last 20 years have grown in population by-23?6, whereas the less de tries Wut 
by 62%. With growth rate of 2% per year, the world population may Abe, p? 
billion by 2020, and 20 billion by 2055. In Pakistan, the population is intres 1 i 
the rate of 3% pef annum which is very alarming. It is disturbing supr St 
consumption balance and planing of various development projects inthe au | ,olid 
Though increase in food production.is made possible through. ad cH , or. 
agricultural techniques. Yet the rapidly increasing burden of population is Noni ol 
it useless, resulting in food shortage specialy affecting 3rd world countries, ing | ne 
"The tragedy of malnutrition goes hardly un-observed any where eyen t d 
occásional observer. Advanced symptoms of protein malnutrition like swolld a 
bodies, reddish brown brittle hair are well known. Wote j xe 
Pust 
com] 


13.3.2 Need of population control: 
Human population is growing explosively at a rate of 1.8% per year thusgs5 
m ople are added every year so the population will double in next 40 Years 
he world population at present is about 6 billion and it will become 20 billions by 
955 as stated earlier. , 
In view of limited resources, it is essential to control fast growth of human 
population, In some parts of the world like Thailand and Mexico, there is declinein 
birth rates If other countries also adopt such practices slow down growth Tate 


then we will be able to provide food to our coming generations. 


T0 


more OG, a 


[EE EFFECTS ON AGRICULTURE 
Increasing human population needs mor 
are needed for agriculture alongwil lanc 
water, thus requirement of land igi 
i.& clearing a patch of forest, gra 
destroyeddarge areas of forests; 
change. Similarly the use of f 
responsible forland pollution. 
fertility of the Soil. 


DEFORESTATION 4 
Cutting of forests for agr 
deforestation is responsible fow 


forests occupy very small part d 
include large scale plantation 
only solution to increase of our! 


POLLUTION 
Today, man is facing on 
on. The pollution is a 
al characteristics of ai 


polluti 
biologic 
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life or that of desir : 
— polluted. Its esirable Species. The environ 


Pace has increased RB) is: Ment of World is 5 288 19 
> : ; sed considerab] WOr 6 5 “35 
an last century, Y after the industria} ¿dual y 


ly getti 
: tin = 
evolut 8 
mn Gener; : : i . lon of + i 
ni »—— and i d there are-various kinds of Pollution a 
sE T , and. In addition to these. there are also ie B, as Pollut 
d pollution Such as r&diatic Ift cA 150 Other kinds on of air 
10 ation pollution, noise Pollution and therm ^ af N-materia| 
r é a : 
at 1. Air pollution: po iion. ‘om 
id Whefi due to sonfe al pr ses 
solid wa due to some natural processes of human activities 
x € or concentration of gases other than OXygenáncreae. 2. © amount of 
= normally has constant percentage of different gases in it AN In the air, which and 
g polluted and this phenomenon is referred to as air pollution "el I3. said. to 
thesmost dangerous and common kind of environmental pollution (pon "ORE bon 
reported in most industrial citiesofthe world. that is being 
n ! ti 
Another major source of air pollution is the articule oa 
1 fei N i EDI eei : particulate and 84SCous matter 
cieased by the burning of fossil fuels such as coal, petroleum etc Particula 
pollutants includes large number of things such as simple carbon smoke ‘Cha 
dust, particles of metals. soot tars, mineral dust resins, pollens, aerosols oxy n 
; compounds, halogen compounds and radio active substance. ee 


Air pollution 


Industrial 
manufacturing 
plants 


Fig: 13:6 Ca 


Stationary combustion of pla i 
high temperature and prod ai : e 
the sunlight, the nitrogen oxide (N al : 
à variety of secondary ripe : 
together with solid and liquid p de | 
of light, that causes the ay Er 3 
smog. This type of smog causes | 
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Other gaseous pollutants are carbon monoxide (CO) and sulphur dio 
(SO.). Carbon monoxide is a poisonous gas produced by the incomplete burnin, t 
carbon fuels. A great bulk of carbon monoxide comes from the gasoline po B of 


> i ~ ni a a "^i ere 
motor vehicles. Sulphur dioxide (SO,) 1s mainly produced by bur ning of coal ang s 


o 
bearing sulphur. i 
(i) Acid rains; 
Power stations and other industrial units run by burning of coa] Process 
| . : . P E Se, 
emit carboh dioxide, sulphur dioxide and nitrogen oxides into the air. In the 
atmosphere, these gases react withmoisture to form dilute sulphuric acid. i 
ho A.o epours, :H,SO, (Sulphuric acid) | 
NO ree Me o » HNO, (Nitrous acid) 
ER ¿AA vapour cu > H,CO, (Carbonic acid) | 
hen return to the earth with rain water and is known as acid rain 
acid rain causes many respiratory diseases in man. Sulphuric acid Pollution is 
only a health hazard, but also destroys many man made structures, Metals 
Lsratues of archaeological importance etc. Acid rain increases the acidity (DH | 
es) of streams and thus may kill many animals present there “and it aly | 
mays the agriculture land and causes damage to crop and plants. 


° a. amy 
^ - we fw 

o I 2: [uo i, 
=} M s j jte cu 


A yA fa 
^ eae / 
E ox if, æf 


$ 
Ma. € 
Fig: 13.7 The ce 


(i) | Green house effect q 
Carbon dioxide plays 
temperature. Concentration of 
rate due to burning of fossil 
through the atmosphere but 
radiation) reflected by earth fr 
towards earth, and thus 
increasing. 
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Fig: 13.8 Greenhouse effect 


This rise in temperature, form green house effe 
agriculture and eventually on sea leyels becav 22.11 
causes heavier rains, floods, seveneyiiimieene | 


— g 


(ii) Depletion of Ozone layer 
The harmful ultraviolet 
damageto human, animal and MA 
which acts as a protective shield 
Therelease of chlorine 8 

shield. A major source of chlo 
chlorofloro-carbon (CFC) wh 
foaming, agents; These inert 
influence dfintense short wave 
chlorine reacts.with more tha 
oxygen. Due to the depletion o 
at the earth's surface and es 
Many organisms including ma 


2. Water pollution: 
3 The term water polluti 
ollution of fresh and sea wé 


industrial and (c) agricult 
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Fig: 13.9 Sources of ground water contamination 

Pollutant entering water mainly come from industrial, municipal-and : 
agricultural wastes, erosions) oil spills, mine drainage and wastes from fishing 
vessels. Many of the wastes discharged by industry are toxic, particularly those 
from paper, leather, chemicals, petroleum and steel; adustries. Co ination of j 
fresh waters and shallow off shore seas by sow is of non oc R ¿ 


Sewage includes mostly biodegraf 
animal Wastes and certain dissolvé 
etc.) andeinorganic salts, such a 
sodium, potassium, calcium arid 
the biodegradable pollutants of sé 
accumulate in large quantities, th 
animal wastes and fertilizers are 
Water leaking from/irrigated field 
source of serious water pollution 
recognized as world wide-problem 
been seriously affected, 


Industrial effluent: 


Toxic chemicals are ager 
operations i.e. acid mine, draina 
herbicides and insecticides, re 
-0mmercial accidents such as oil 
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Insecticides, herbicides and fertilizers, 


In agriculture 


' 
2 ‘95 
there is common use B is 89 — 
rbi l or destroving undesiral . ~ Isecticides 
herbicid lor | H n irable herbs and 5 for kil 
se subs 's ultimi a nd fertilizers twn «ling in 
These substances ultimately reach the w 8 two increac. ; Sects, 
water thus become injurious [for-hentth water table and viet ss 
v = Se of Soil 
Eutrophication or Algal bloom: 
ape Apis. 91 1961 pochen of organic matt 
y eutrophic and oligotrophie lákes THe ee CAN be divid 
" " cutrophiclak Ided 
"n Fminerals and orga ncamatteg The oxygen requirir es contain AT 
á i Bac " í i 
ly g | hie f a 1 (nus the OXVgen léve] is very (A isms 
. an de lso converts sulphates. 4d Nitrates ini, ria ! 
y hydrog en sulphide ind ammonia. The human activities: - toxic 
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Land pollution: 


ha ed by solid wastes, which include household trash, 
- 7 ricultural residues and industrial wastes. These solid 
y ng T wuse human illness and sometimes even death 
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SERA NON-MATERIAL POLLUTK 


1. Radiation pollution: 
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Noise pollution: 


Another serious threat to 
Pollution. Noise can be defined as un 
decibels (Fig. 13.12). According to 
Considered as loud uncomfortable i 
ĉature of big cities. High intensity 
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machines in factories, industries and mills, different kinds of auto and A - 

vehicles, air crafts, motor boats, ships, loud speakers, social gatherings. len et á 

mucic, supersonic air crafts etc. Pop res, 
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Fig: 13.10 Decibel scale and common noise sources 


Constant noise damages p 
sound when, continued for long 
permanently damages hearing. 
constant noise “prevails can pré 
person irritable. | 


PROTECTION AND CO} 


An unprecedented gro 
planet is causing considerable st 
to respond conservation efforts a 
waste materials including radie 
pollution level. 


Thus, the application of: 
various environmental problen 
world, which is necessary for fut 
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13.8.1 Management of Natural resources: 


or The renewable and no 291 

> j = re earns n renewable resources 295 
resource for survival oi living organisms on earth. Aj Of nat re E 
fish and wild life are renewable resource. Nature is cic Water, foog cr essential 
if they are properly used, they would never be depleted ^ y replenishin, » forests 
13.8.2 Pollution control: 

Pollution i$ a serious problem that exists al] 1 
Over the World. Om 


improved systems of disposal of sewage; our lakes, rivers and str Despite use of 
water is be¢oming polluted on a large Scale bythe modern > and ground 
and pesticides which ultimately reach the ground Water-angd Ee "hsecticides and 
human consumption, thus there is a need to develop methods or unfit for 
] : Of biologi 
cal and 


Bacillus thuringensis is one of them, which kills the caterpillar of; f plant Rests. 
on crop, but it is not harmful to human beings. Similarly nod Xe if spread dón 
nitrogen fixing bactería, they are source of nitrogen for leguminous EY d. posses 
teria are also introduced in.other plants, there will be no E n If such 
izer and hence we can avoid pollution due to fertilizers. Polluted air nitrogen 
oz monoxide, carbon dioxide and oxides of nitrogen and sulphur C incon 
iduüced by industries, vehicles and other engines. Due to these gases E rais 
d green house effects are developed. If their emission is controlled no ack 
ition will take place. 


LA 


3.8.3 Recycling of Wastes: 

Waste disposal is one of the biggest problem of cities, hundreds of tons of 
solid waste materials are produced daily, it contains large number of materials 
which can be recycled, thus hazard of pollution cambe reduca ar | 


FEK] CONSERVATION OF ORGAÀ 
Various ecosystems collectively 
balance between living organisms ari 
particular habitat, which include ad 
distürbanoé of habitat is-accompanié 
plants,animals and microorganismsf 
billions of years are now being destroy 
time consümption of this natural ré 
tropical rainforest has highest rate 
community on earth, it is/thus egg 
current speed but ira. sustainable 


The selection of proper sites 
immense quantities of water and its; 
much separated from sewage trea 
dumping of urban and industrial we 
could contaminate underground 
future generations is the call of the« 
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FESTEHEALTH AND DISEASE 
Health as defined by W.H.O.-as-a-condition of physical and Mental 
being. On the contrary diseas@is an abnormal i onditiónin which an organ or pa 
a 
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of an organ does not perform its norm il function n 


Diseases cat mehlv be categorized as infec tious parasitic, nutrition, | 
""netic (Congemtal and non-cot genit AT) Agine associated (degenerative), etc al 
Some of above mentioned categories of diseases with/reference to Man ar 
¿how? i t? e foon a tab e 4 
QO of the , i - J À à 
Cate gory of the Example- | Cause of disease Transición 
disease 
INFECTIOUS DISEASES | 
by i | | 
ar. [ E fluenza virus Air- borne droplets 
Ju Diseases " z 
| Sexual contact; sharing hypodermic 
i HIV needles; mother to child; bload 
| | transfusion 
H | titis v S nfected water or food; blged 
pt un transfusion; sexual contact 
Eh sharing used hypodermic needles 
Chicks à; | aricella-zoster virus Air-borne droplets; direct contact 
Bite from infe 


(b) Bacteris! Diseases 
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Cause of disease 


Category of the 
disease 
(d) Protozoal diseases 


Plasmodium Spp. 


MEETA 1 

mese Entamoeba histolytica | Food orw 
ater co : 

" Entamoeba, inated by cysts o 
Leishmaniasis Leishmania spp. a 
(Cutaneous 
leishmaniasis) * 
Trypnosomiasis | 
(African sleeping | Trypanosoma spp. io 


sickness) 


Parasitic diseases 
| (a) Helminthic diseases 


Taeniasis Taenia saginata 


b 
Echinococcus 
granulosus 


Ingestion of eggs released at pre-anal 
region. 


Hvdatid diseases 


Enterobiasis 
Pin worm 
infection) 


Ascariasis 


| (b) Nutritional diseases NA 
af 
Beri-Beri E 
3 
2H 
Nutritional diseases -— ^B 
EE 

Bleeding 
Toth decay | 08 
dl 


| 
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Category of the 2 
F ample ; “suse of rr i Transmission 
J sente 
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Ate i 
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t € ateo i "e 
artiage mots | 
LA ^3 { 
mes pm T A —à— 
A Degeneration of neurons | 
1 of brain 
— bad " n | rr — | 
Prevention and Control of diseases: 
ta bh cu Mt for their Jamad 
- à wa ' | 1», HL Lua! E Oontact “it also 
LN Om n unt x Th > IX ure f 
ç wt 7 gen 


ication of 
ng itd 


Prewentive measures 
Y. mt 
Control of vector: 


De a 


uM sth ectats ae ins 
he bioloñica nog 


Control of pathogens: 


Particularly during s! 
is required. For this purpo 


as disinfectants, antiseptic 
the infected individuals, etc 
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Natural resou rces are of two types i.e. renewable 
itrogen found in protoplasm comes from th and NOn-reney 
environment. € food we eat ee 

i n 
Coal, pet! oleum and gas are non-renewable fossilfu d not from 
The renewable.source of energy is sol als. 
waves etc. 
In pakistan major part of power requirements 
Mangla dams by hydroelectric power. comes from Tarpa 

es a ; a 

polfution is of four types i.e. Air, water, land and = 
noise, thermal), non-material ( 
Disease isa deviation from normal mode of life 
The humidity and over crowding favours the spread of air borne d; 
Sewage is Main cause of water borne diseases. | ne disfases, 
small pox, rabies, yellow fever, unfluenza are viral diseases 


V 
vphoid, pneumonia, tuberculosis are bacterial diseases 
] 


ar energy, falli 
gy, falling Water, winds 
and 


radiation 


Cholera, € 


Encircle the most correct choice: 
sources of the following is 


1) The non-renewable re 
d) Coal 


a) Wild life ^ b)Forests c) Water 
The most safe and cheap source of energ 
a) Nuclear energy y 


c) Petroleum 
The gas responsible for glob 


11] 


iii) 
a) Oxygen b) Nitrogen 

iv) The gas responsible for deple 
a) Oxygen - b) Carbon dioxi 

v) Eutrophication in lakes an ; 
a) Bacteria b) Plants 

vi) Theanemiais due to deficiel 
a) Calcium b) Iron 


vij Night blindness is caused d 


a) Vitamin K b)Vitamin 


